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Mason Hydraulic Damper Regulator. 





The Mason Regulator Co., of Boston, 
have recently put upon the market a dam- 
per regulator, which we illustrate. It be- 
longs to that class of regulators which are 
controlled by the variation of the boiler 
pressure, the motive power for opening or 
closing the damper being the water press- 
ure, which can either be taken from the 
street mains or from the boiler itself. The 
principal advantage of using the water 
pressure is the constant and non.variable 
movement which is obtained. In this par- 
ticular regulator the steam from the boiler 
enters through the tube marked ‘steam 
connection,” thence under a heavy rubber 
diaphragm. As a matter of fact, it is only 
water which comes in contact with the dia- 
phragm, as the steam in the chamber soon 
condenses. In the cut the regulator is rep- 
resented in the position occupied when the 
damper is closed, and the piston in the 
cylinder directly under the wheel is at its 
lowest point, the ‘‘ water valve” being 
open. Supposing the steam pressure in the 
boiler falls, and the damper is required to 
open, the following action results: The 
heavy weicht on the lever not being sus- 
tained by the pressure under the diaphragm, 
falls, carrying the ‘‘ valve rod,” and closing 
the ‘‘ water valve,” which is contained in 
the ‘‘valve chamber.” The water which 
has held the piston down flows off through 
the ‘‘drip pipe,” and allows the weight 
which is hung on the damper in the flue at 
the other end of the connecting chain, to 
open the damper, pulling with it the wheel 
on the regulator. It is obvious that if this 
were the only mechanism the damper would 

all times either be entirely open or 
completely closed at each change 
of steam pressure in the boiler. 
This would produce a variable 
draught and increase the con- 
sumption of coal. A compen- 
sating arrangement is therefore 
provided, by which, as the wheel 
turns, the cam throws out the 
compensating arm. This throws 
down the compensating lever, 
and, making a new fulcrum @ 
where it joins the valve rod, 
tends to decrease the downward 
or closing tendency of the water 
valve, which is, during this time, 
being drawn down by the valve 
rod, so that the water pressure 
is not entirely removed from the 
piston in the main cylinder. All 
of this action takes place within 
& Variation of less than one pound 
in the boiler pressure. When 
the boiler pressure rises, the 
valve rod is thrown up, opening 
the water valve, and turning the 
wheel in the reverse direction, 
losing the damper. The com- 
ensating arrangement worksina 
everse manner to that described 
bove. The machine is fully 
lickel plated, and a bracket, 
weight and chain are furnished 
vith each one. 
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MULTIPLE SPINDLE DRILLING 








MACHINE. 


Multiple Spindle Drilling Machine. 





The accompanying illustration is of a 
multiple spindle drilling machine, having 
eight spindles, capable of using up to 2-inch 
drills, and with the heads so designed that 
they can be set very close together, the 
minimum distance from center to center of 
holes, without moving the table, being 6 
inches. 

Motion is taken from the horizontal shaft 
which is driven by cone pulley and back 
gearing, this by means of miter gears and 
short vertical shafts back of each spindle, 
driving the latter; the spur gears on the 
spindle being 10 inches diameter, and their 
ratio to the pinions driving them nearly 
8 to 1. The fact that alternate spindle 
driving gears are placed lower than the 
others allows gears 10 inches diameter to 
be placed at 6 inches center distance. 

The spindles are counterbalanced, have 
quick motion by hand, and are provided 
with automatic feed stops which act, either 
independently or together, as may be de- 
sired. 

The table on which the work rests moves 
in two directions, and can be set by gradu- 
ated disks reading to 64ths or 100ths, thus 
enabling holes to be drilled any desired 
distance apart. 

The heads are moved upon the rail by 
rack and pinion, and all important gears 
and shafts are of steel. The machine illus- 
trated is an example of a line of such 
machines, which have been built with from 
two to twelve spindles, and for lighter work 
in some cases. This machine when being 
tested drilled eight 2 inch holes througt 
10 inches of steel plate without perceptible 
strain or vibration, 


The machines are especially 
adapted to the use of engine and 
locomotive builders, boiler, car 
and safe shops, and are built by 
the Bickford Drill and Tool Co., 
3 Pike street, Cincinnati, O. 

va ae 

Of all the fine-spun theory of 
steam engineering, the average 
steam-engine user knows little 
and cares considerably less. 
Even doctors do not know much, 
if anything, about the exact op- 
eration of some of the more com- 
mon drugs, but they are fairly 
content with knowing their effect. 
So steam engine users are con- 
tent with the results, and look 
upon the efforts of engineers to 
fix exact reasons as simply harm- 
less. It does not, they think, 
make much difference whether 
the reasons are formulated this 
year or in ten years, in which 
opinion they appear to be about 
right, from their point of view. 

— i 

The trolley car was put to a 
new use in a near-by city one 
morning recently. A thief was 
escaping in a hack, and a po- 
llceman boarded a trolley car, 
ind the motorman let her out 
in chase. The horse gave out 
first, and the thief was cap- 
tured. Some good in the trolley 
car after all. 
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Comparison of Different Formule for 
Dimensions of Parts of Steam En- 
gines.—I11, 





By WILLIAM KeEnt, M. E. 





The Crank pin (continued), —Whitham 
recommends for pressure per square inch of 
projected area, for naval engines 500 pounds, 
for merchant engines 400 pounds, for pad- 
dle-wheel engines 800 to 900 pounds. 

Thurston (‘‘Steam Engine Design,” p. 
109) says the pressure should, in the steam 
engine, never exceed 500 or 600 pounds per 
square inch, for wrought iron pins, or about 
twice that figure for steel. He gives the 
formula for length of a steel pin, in inches, 

7—_ Ff (3) 
600, 000 
in which P and F are the mean total load 
on the pin, in pounds, and the number of 
revolutions per minute. For locomotives, 
the denominator may be taken as 500,000. 
Where iron is used this figure should be 
reduced to 300,000 and 250,000 for the two 
cases taken. Pins so proportioned, if well 
made, and well lubricated, may always be 
depended upon to run coe@l; if not well 
formed, perfectly cylindrical, well finished, 
and kept well oiled, no crank-pin can be 
relied upon. It is assumed above that good 

bronze or white metal bearings are used. 

Thurston also says: The size of crank- 
pins required to prevent heating of the 
journals may be determined with a fair 
degree of precision by either of the formule 
given below : 


r= P(V+20) (Rankine, 1865) (4) 
44,800 a 

l= ee (Thurston, 1862) (5) 
60,000 d 

1= __? (Van Buren, 1866) (6) 
350,000 


The first two formule give what are con- 
sidered by their authors fair working pro- 
portions, and the last gives minimum length 
for iron pins. (V = velocity of rubbing 
surface in feet per minute.) 

Formula (1) was obtained by observing 
locomotive practice in which great liability 
exists of annoyance by dust, and great risk 
occurs from inaccessibility while running, 
and (2) by observation of crank-pins of 
naval screw engines. The first formula is, 
therefore, not well suited for marine 
practice. 

Steel can usually be worked at nearly 
double the pressure admissible with iron 
running at similar speed. 

Since the length of the crank-pin will be 
directly as the power expended upon it, 
and inversely as the pressure, we may take 
it as: 
qg LA P. 

L 
in which w isa constant, and Z the stroke 
of piston, in feet. The values of the con- 
stant, as obtained by Mr. Skeel, are about as 
follows : 

0.04 where water can be constantly 
used, 
0.045 where water is not generally used, 
a= 0.05 where water is seldom used, 
a = 0.06 where water is never needed. 
Unwin gives: 


(= 


is > (7) 


é¢= 


a= 


, 1H. P. 

, 
in which » = crank radius in inches, a = 
0.3 to « =_0.4 for fron and for marine en- 
gines, and? =,0.066 to"a = 0.1 for the case 
of the best steel and for locomotive work, 
where it is often necessary to shorten up 
outside pins as much as possible. 

J. B. Stanwood, in Engineering, June 12. 
1891, in a table of dimensions of parts of 
American Corliss engines from 10 to 30 
inches diameter of cylinder gives sizes of 
crank-pins which approximate closely to 
the formula : 

¢ = 275 D’ + .5in., d = .25 D (9) 

By calculating lengths of iron crank-pins 
for the engines 10, 30 and 50 inches di- 
ameter, long and short stroke, by the sev- 
eral formule above given, it is found that 
there isa great difference in the results, so 
that one formula in certain cases givesa 
length three times as great as another. 
Nos. (4) (5) and (6) give lengths much 


, (8) 
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greater than the others. Marks (1) Whitham 
(2) Thurston (7) / = .06 I. H. P. 


4 


, and Unwin 


(8)? = 0.4 give results which agree 


De hee 
: 
more closely. 
The calculated lengths of fron crank pins 
for the several cases by formule (1) (2) (7) 
and (8) are as follows: 


LENGTHS OF 


Stroke..... : L. (ft.) 1 

Revs. per mir reben 250 ; 
Horse-power. vis sce «eA , 50 
Maximum pressure ........ .. lbs 7,854 


Mean pressure per cent. of Max...... .... 42 
: re 


Mean pressure. eineie see 3,299 
Length of crank-pin................ 
(1) Whitham, / .9075 05 / Ht 2.18 
- ZL 
(2) Marks, 7 1.038 x 05 LH. P. ins 7 5) 
L 
(7) Thurston, / = .06 I. ef P. oe 3.00 
()Unwindg=.4 LAP 3.33 
rad. of crank 
b= pee... 250 
/ 
Average...... Pe ee ree ree 2.72 
(8) Unwin, best steel, / = .1 LH. P. 83 
, 
(3) Thurston, steel’ = _? #_ .. .., 1.37 
600,000 


The calculated lengths for the long-stroke engines are too low to prevent excessive pressures, 


‘* Pressures on the Crank-pins,’’ below. 


The strength of the crank-pin is determined 
substantially as is that of the crank. In 
overhung cranks the load is usually assumed 
as carried at its extremity, and, equating its 
moment with that of the resistance of the 
pin, 


1 pp=1et-7d, and 
2 32 
8 
Rt Pl 
d= “ ‘ 
2 
in which d = diameter of pin in inches, ? 
= maximum load on the piston, ¢ = the 


maximum allowable stress on a square inch 
of the metal. For iron it may be taken at 
9,000 pounds. For steel the diameters 
found by this formula may be reduced 10 
per cent. (Thurston. ) 

Unwin gives the same formula in aaother 
form, viz., 


J518 FEA 7 
d= 7 V/Pi-V 74 ry 
the last form to be used when the ratio of 
length to diameter is assumed. 
For wrought-iron, ¢ = 6,000 to 9,000 
pounds per square inch, 
3 


a 
/ = 0947 to .0827; 


/ _ — ,0291 to .0238. 


For steel, ¢ = 9,000 to 13,000 pounds per 
square inch, 
8 


fee - 0827 to .0728, 
. t 


yf - 0288 to ,0194. 


DIAMETER 


Diam. of cyl 


eeetG Oe oo 55 cei caet chaee> => oe 1 aes 
Horse-power Teatro Kwacemaderwe iS £0 
Maximum load on piston ...... - .. 7,054 
Length of crank pin............- : a ee 
e 3 
Jf ® > 
Unwin, d= 4/ ee ane, 2 29 
1 
4 
Marks, d = .006 7 pl? D* . ........ 1.39 
4 
Whitham, d = 0.405 VP /°(¥).. 7.97 
PRESSURES ON 
Engine No. 1 
Diam. of cylinder, in viata ate 10 
Stroke, feet . AP 1 : 
Mean pressure on pin, lbs.. 3.299 
Projected area of pin, Unwin 6 2B 
Do., Marks - 3.78 
Pressure per square inch, Unwin ABO 
Do., Marks 873 
8 
Whitham gives d = 0.0827 4/ Pl 


Cee ee. 


2.1058 
i) LR 


‘ for strength, 


4 
0.405 4/ P /* for rigidity, and 
recommends that the diameter be calculated 
by both formule, and the largest result 
taken. The first is the same as Unwin’s 


and d 


formula, with ¢ taken at 9,000 pounds per 
square inch. The second contains an error, 
as is shown below. 

Marks, calculating the diameter for rigid- 
ity, gives 


4 
066 4/p i® Dt = 


d = 
i 
we IGE TC 
1.758 t ‘ Hy 
LN 
CRANK-PINS. 
= 30 sata iets 50 
2 ee 5 4 eee 8 
125 130 Sis 65 90 PA 45 
we 450 ba , 1250 
70,686 etiaa 196,350 
ee: Si a 30 
22,832 58 905 
1.09 8.17 ; 4.08 14 18 7.09 
1 30 9 34 1 67 16.22 8.11 
1.50 10.80 5 40 18 75 9.38 
1.67 12.0 6.0 20.83 10 42 
1.25 9.0 4.5 15 62 7.81 
1.36) oh ae 4 93 17.12 8.56 
.42 3.0 1.3 5.21 2.61 
69 495 2.47 S 4 4.42 


See 


p = maximum steam pressure in pounds 
per square inch, D = diameter of cylinder 
in inches, Z = length of stroke in feet, 
N = number of single strokes per minute. 
Ife says there is no need of an investigation 
of the strength of a crank-pin, as the con- 
dition of rigidity gives a great excess of 
strength. The formula is serviceable, he 
says, for steel and for wrought iron alike. 

Using the average lengths of the crank- 
pins already found, we have as given below 
for our six engines. 

The large figures obtained from the last 
formula led to the discovery that 0.405 
should have been printed .0405, which figure 
results from the calculation of the data 
given by Whitham, upon which he bases 
his formula, but this would give diameters 
only one-tenth of those in the last line of 
the above table. The basis of his formula 
is the assumption that the whole load if 
concentrated ata point $/ from the fixed 
end would cause a deflection at that point 
of y}5 inch. It is also assumed that this 
deflection is equivalent to a deflection of .01 
inch at the outer end, which assumption is 
erroneous. 

Marks’s formula assumes that the whole 
load may be concentrated at the outer end, 
and cause a deflection of .01 inch at that 
point. 

Pressures on the Crank pins.—If we take 
the mean pressure ‘upon the crank-pin = 
mean pressure on piston, neglecting the ef- 
fect of the varying angle of the connecting 
rod, we have the following, using the aver- 


OF CRANK-PINS, 


| 
30 a Sh 50 


2 | WwW é 5 { Bh 8 
Cee " 450 : 1250 
eee 70,686 .- 196,350 a 
1.35) 9.86 4.93 17.12 Fis 8.56 
1.82 7.31 5 82 12.40 9 84 
85 6 44 3.78 12.41 7.39 
4.£0 36.8 21 9 71.8 42.6 


THE CRANK-PIN 


2 3 4 5 6 
Q 30 i ae SO AP 
2 2 5 | Ss 
eree 22,832 DS905 ss 
236 72.4 28.7 0198.8 ks 842 
1.16 63.5 18 6 212 5 63.3 
1398 315 796 P18) 700 
2845 360 1228 277 930 


age lengths already found, and the diameters 
accordingeéto Unwin and Marks. 

The results show that the application of 
the formule for length and diameter of 
crank-pins give quite low pressures per 
square inch of projected area for the short- 
stroke high speed engines of the larger sizes, 
but too high pressures for all the other en- 
gines. It is therefore evident that after 
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calculating the dimensions of a crank accor 
ing to the formule given that the resu!:. 
should be modified, if necessary, to bring 
the pressure per square inch down t 
reasonable figure. 

In order to bring the pressures down 
500 pounds per square inch, we divide 
mean pressures by 500 to obtain the p: 
jected area, or product of length by dia 
eter. Making / = 1.5d for engines Nos 
2,4 and 6, the revised table for the six « 
gines is as follows: 


Engine, No...... 1 2 3 4 
Length of crank- 

Dis 10s. as ces 3.15 315 9.8 8.37 17.12 
Diam. of crank- 

PIR coc csverseve Bede B10 F080 6.8 12.40 


The Crank Arm.—The crank arm is to 
treated as a lever, so that if a is the thi 
ness in direction parallel to the shaft axis 
and 4 its breadth at a section 2 inches fr 
the crank-pin center, then, bending mome 
M at that section = P xv, P being the thr 
of the connecting rod, 


Ds fab ond aX 6 ha Tr = 
6 j 7 
er /6 T 
I eee . = , 
og edad he 


If acrank-arm were constructed so th 


b varied as 4/z (as given by the abo 
rule) it would be of such a curved form 
to be inconvenient to manufacture, and co 
sequently it is customary in practice ¢ 
find the maximum value of /, and dray 
tangent lines to the curve at the points 
these lines are generally, for the sam: 
reason, tangential to the boss of the crank 
arm at the shaft. 

The shearing strain is the same through 
out the crank-arm; and consequently is 
large compared with the bending strai: 
close to the crank-pin, and so it is no 
sufficient to provide there only for bending 
strains. The section at this point should 
be such that, in addition to what is given 
by the calculation from the bending moment 
there is an extra square inch for every 8,()0' 
pounds of thrust on the connecting rod 
(Seaton). 

The length of the boss , into which th: 
shaft is fitted, is from 0.75 to 1.0 of the 
diameter of the shaft D, and its thickness 
é, must be calculated from the twisting 
strain P £ (L = length of crank). 

For different values of length of boss, / 
the following values of thickness of boss, 
are given by Seaton: 


When i = D, then e = 0.35 D;if steel 0.3 
h = 0.9 D, then e = 0.38 2, if stee! 
0.32 
h = 0.8 D, then e = 0.40 D, if stee) 
0.33. 
h = 0.7 D, then e = 0.41 D, if stee 
0.34. 


The crank eye or boss into which the pin 
is fitted, should bear the same relation to the 
pin that the boss does to the shaft. 

The diameter of the shaft end onto which 
the crank is fitted should be 1.1 x diamete: 
of shaft. 

Whitham gives the following dimensions 
in inches : 

d = diameter of crank-pin; /, = 
of crank-pin eye. 

c = thickness of metal around crank- pin ; 
L = stroke of engine. 

L 

- 


lengtl 


= effective length of crank arm ; ¢ = 


thickness of metal around shaft. 
J’ = factor of safety, f = safe shearing 
strength = mee 
g = length of crank hub; 7 = radius 
shaft. 





for wrought-iron. 


” 


15 d, c=4d, usually. If/, = 


Cs $d, 
y ; 
e= {/ “ : +?7* — r, in which Hi 
™ D* V/V n* +1 
Pi , 
4 n 


D = diameter of cylinder; p, 
mum pressure on 
square inch. 

n = length of connecting rod + length 


maxi 
piston in pounds pé 


Vm + lis the 
n 

of the rod with the center line of the e: 

gine. 


crank, secant of the ang 
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— 27, usually, in which case e = about 


[he thickness of the crank a, parallel to 
the axes of the shaft and pin, is generally 
made constant and = # of the shaft diam- 
eter. It may, however, be determined by 


DIMENSIONS OF 
Diam. of cylinder, ins............ .. rape 10 

BtrOwuiee Tee oo nn cdierevetl es cwiesless se 
\iax. pressure on pin P. (approx.) 


m. shaft, @ / IH. P. 
R 

4.69, 5.09 and 5.22).. Lietehicts 

T OTM EH OF OB iss, ici sacccics.ses ee 

ykenees OF DOGK... .. .6.0.0661..6..4D 

m. of boss.. Pan saee) ox laaeeee .93 

Length of crank-pin eye...........8d 76 

kness of crank-pin eye. ......4d -88 
VMeximum moment, 7, at distance 
6S lg ) from center of pin, 


DD Pe ae 3 


| ee 
10. 


—_ be Oo 


37,149 


BUG occa 


Greatest breadth, db = / 67 SAB ccc He 


9000 a 
imum moment, 7',, at distance 
from center of pin= Pd .. 

7 GF. 
9000 a 


16,493 
Least breadth, 6, = 4 


limiting the value of the breadth, J, at the 
widest part. This limiting value is usually 
8 


JW 
30 


and = .01 y= 2, 
a 


r being the distance from the center of the 
crank-pin to the point at which / is meas- 
ured. 

Thurston says: The empirical propor- 
tions adopted by builders will commonly be 
found to fall well within the calculated safe 
margin, as above. These proportions are, 
as obtained from the practice of successful 
designers, about as follows: 

For the wrought iron crank, the hub is 
{.75 to 1.8 the least diameter of that part of 
the shaft carrying full load ; the eye is 2.0 
to 2.25 times the diameter of the inserted 
portion of the pin, and their depths are, for 
the hub, 1.0 to 1.2 the diameter of shaft, and 
for the eye, 1.25 to 1.5 the diameter of pin. 
The web is made 0.7 to 0.75 the width of 
adjacent hub or eye, and is given a depth 
of 0.5 to 0.6 that of adjacent hub or eye. 

For the cast-iron crank, the hub and eye 
are a little larger, ranging in diameter re- 
spectively from 1.8 to 2 and from 2 to 2.2 
times the diameters of shaft and pin. The 
flanges are made at either ends of nearly the 
full depth of hub or eye. Cast-iron has, 
however, fallen very generally into disuse. 

The crank shaft is usually enlarged at 
the seat of the crank to about 1.1 its di- 
ameter at the journal. The size should be 
nicely adjusted to allow for the shrinkage 
or forcing on of the crank. A difference of 
diameter of one-fifth of one per cent., 0.998 
to 1. will usually suffice; and a common 
rule of practice gives an allowance of but 
one-half of this, or 0.001. i 

The formule given by different writers 
for crank arms practically agree, since they 
all consider the crank asa beam loaded at 
one end and fixed at the other. The rela- 
tion of breadth to thickness may vary ac- 
cording to the taste of the designer. Cal- 
culated dimensions for our six engines are 
as given above. 

—————_e ao —__—_- 


{«, so that a = V 


Cheap Labor. 

The Italian laborers who are grading the 
proposed Lehigh Valley freight yards at 
the foot of Chapel avenue live in a dilapi- 
dated old barn that stands beside the canal. 
The place is a disgrace to the community. 
“hey sleep huddled together on the floor 
and on the hay loft. The place reeks with 

lth. They cook their meals over bonfires 
made in little holes dug in the earth. The 
space surrounding the stable is full of these 
ire pots. They eat anything they can find. 
\ Journal reporter saw them at work get- 
ting their supper recently. Some of them 
were catching minnows from the canal, 
others were cooking those already caught. 
Minnows and bread composed their meal. 

The Evening Journal (Jersey City). 

——~-epoe—_—__—_——_ 

What one can always say about the trolley 

cars—one more killed. 





So 1. 
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. 80,661 


.. 16,493 528,835 


2.382 .... 206 (it ee 6 01 
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The Use and Abuse of Gauge Cocks. 





By W. H. WAKEMAN. 





We frequently come in contact with en- 
gineers who apparently do not have well 


CRANK ARMS. 


: WU! eeseney |. aver ‘ | eS oe 

WO oven 60 48 ares 96 

sees | o-.. 70,686 ..... oats 196,350 ‘ 
2.10) 7 34. 5.58 12.40) ccs 8.87 
46 rik) ere 9.70 12.55 .... 15 82 
7 eee 7.76 10 04... 12.65 
39 ee 3.88 5.02 6.82 
23 ea Ae 17.46 22.59 ... 28.4% 
76 Beets. 5.55 4 46 9.92 .... 7 10 
88 2.94 2 2% 4.46 3.55 
788,149 .... 1,848,439 3,479 RZ .... 7.871.671 
60 D5 0O ican 7.28 eS ae 11.8% 


55 A. eee 13.0 yor 21.0 
| 
| 


394,423) 2,434,740 
toe; 9.89 


1,741,625 


defined ideas as to the object in putting 
gauge cocks on a boiler. Some seem to 
think that they are for ornament only, and 
as they are made of brass and nickel plated, 
they keep them in good order on the out- 
side, but if they are compelled to open them 
for any reason, they are found to be stopped 
up with mud and sediment, and when they 
are cleaned out the result is that the boiler 
front is so bespattered with mud, that it 
takes the boiler attendant about half an 
hour to clean it up, and he resolves not to 
repeat the operation if it can be avoided. 
This is all wrong, for the gauge cocks on 
a boiler should be used every day, and 
at such intervals as will keep them free 
from sediment, so that when they are 
opened, they will leave no stain on the 
boiler front. 

The writer once took charge of a plant 
where the gauge cocks were regarded as 
ornaments only. After they had all been 
opened, the boiler fronts were a sight to 
behold. They were opened at short inter- 
vals with less and less disastrous effect on 
the shining black fronts, but they did not 
fail to leave their footprints behind them, 
until the boilers were thoroughly cleaned. 
This was done at the first opportunity, 
when the cocks were removed, the pipes 
connecting them to the boilers were thor- 
oughly cleaned out by means of an iron rod 
forced through them, after which the nozzle 
of a hose pipe was inserted, and water 
forced through them, until they were thor- 
oughly cleaned. 

I operated those boilers for five years 
afterwards, and at no time would they leave 
more than a slight stain on the boiler fronts, 
and even when this was noticed, it was 
always considered good evidence that it 
was time to clean boilers. I am aware that 
there are many places where this could not 
be done so easily, but in a very large 
majority of cases, gauge cocks are dirty, 
because they are neglected. If the water is 
bad, they need to be used more, for, as a 
rule, continued use of them will keep them 
clean. Sometimes engineers dislike to open 
them, because they will not close tightly 
afterward, so that it becomes necessary to 
repack them. Instead of this being an 
argument in favor of neglecting them, it is 
in reality in favor of their more frequent 
use, for after careful observation of the 
results of practice, we find that if a gauge 
cock remains unopened for a long time, it is 
almost sure to leak when it is disturbed, and 
that frequent use of these useful attach- 
ments does not make it necessary to put in 
new packing any more often on this account. 

There are many varieties of gauge cocks 
in the market at the present time, but com- 
paratively few are worthy of being called 
good ones. A friend who was in search of 
the best one made, was shown a sample of 
a new kind which was highly recommended. 
He examined it, and expressed the idea that 
it would stick to its seat in a short time. 
One of them was applied to one of his 
boilers for trial. When first applied it was 
all that could be desired. Soon afterward 
it was found stuck fast to its seat, and this 
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trouble became chronic with it. In order 
to know definitely its value as an indicator 
of the amount of water in the boiler, it was 
thoroughly blown out, and in two hours 
afterward it was found to be stuck fast to 
its seat. It was again blown out, and put 
on probation for 15 minutes less than before, 
and this was continued, each period of trial 
being 15 minutes less than its predecessor, 
until the time was reduced to 15 minutes, 
and when it would not keep free for this 
length of time it was condemned. 

When a gauge cock is opened for the 
purpose of ascertaining where the water 
level isin a boiler, it should be kept open 
long enough to allow any water that may 
be standing in the pipe to be blown out, for 
where each cock is connected by a separate 
pipe which may be 18 inches long, if it is 
opened slightly and instantly closed, it may 
show water which is only condensed steam 
standing in the pipe, andin no wise be a 
true indication of what is in the boiler. 
This cannot happen where the cock is 
screwed directly into a water column, as the 
passage is too short to allow it. 

Where the connection is made directly 
into the boiler, the cock should have a 
straight passage, so that if it gets clogged 
up, the ball may be raised and a wire run 
in to clear it out, while under steam press- 
ure, but if a water column is used, the 
valves in the connecting pipes may be 
closed at almost any time for a few minutes, 
and the cock cleaned or repaired. If a 
gauge cock commences to leak, it should 
not be forced to its seat in an effort to stop 
it, but it should first be opened for a few 
seconds, as a piece of scale or dirt of some 
kind may be the cause of the trouble, and 
this may be blown out by judicious man- 
agement. 

ee 

‘*Two men boarded the train at Osage 
City, and took a seat in the smoker, just in 
front of me,” said a traveler to a Glole- 
Democrat reporter. ‘‘It was evident from 
their conversation, which was carried on in 
quite a loud tone, that they were, both of 
them, in hard luck, and were going to 
Topeka in search of employment. One of 
them placed his ticket on the seat, while he 
lit a very inferior cigar, and his companion 
quickly picked it up and put it in his 
pocket. A few minutes later the man 
missed his ticket, and went through the 
usual pantomime of turning out all his 
pockets and looking in his hat lining. 
Knowing the conductor would be round in 
a moment, and also that he had not enough 
money in his pocket to pay his fare again, 
he began asking the advice of his friend, 
who suggested gravely that he crawl under 
the seat and try to escape notice that way. 
There seemed no other alternative for the 
unfortunate man, who cramped himself 
under the seat as suggested. When the 
conductor came along the practical joker 
handed him two tickets, and was, of course, 
asked who the second one was for. He re- 
plied that it was for his friend, who pre- 
ferred riding under the seat, whereupon the 
victim of the joke crawled out, and amid 
general laughter knocked the dust off his 
clothes and promised to break in his friend’s 
head on the first opportunity.” 

= 

As an evidence of the reason why farm 
laborers desire to get to the cities, a daily 
paper makes note of a man, who after 54 
years faithful service as a workman on a 
farm, finds himself discharged on account 
of old age, and sent to the poorhouse. 
Suppose he had come to the city, Brooklyn, 
for instance, and worked as trackman for 
$1.25 per day, which is the price paid 
by the street railway companies there, is 
it likely he would have been any better 
off ?” 








x 

Sometimes people will get down to com- 
mon sense. A motorman of the Union 
Trolley Company, of New York, was re- 
cently brought up before the court, as usual, 
for injuring a street passenger, when upon 
second thought the charge against him was 
withdrawn and a suit against the company 
begun. This was asensible thing to do. 
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Another Fly Wheel Accident. 
By Peter H. BuLuLock, 

Another pair of engines in one of the 
large cotton mills in the Merrimack Valley 
has been wrecked by an accident very simi- 
lar to that at the Amoskeag mills some two 
years ago. 

On Friday, August 10th, at 230 Pp. M., 
the 30-foot fly wheel of a pair of Harris- 
Corliss engines was wrecked, and consider- 
able damage done to the mill, but not so 
much as would have been the case had 
some of the debris been deflected either to 
the right or left, as a section directly over 
the wheel was supported by four iron 
columns between which the wheel ran. 
Fortunately, these were not disturbed, but 
the woodwork between them was torn away, 
as well as the wall to the rear, which was 
cut down in a narrow section nearly as 
straight as if done on purpose by masons. 
Pieces thrown in the opposite direction 
went through a window, scarcely disturb- 
ing the wall, the path of the flying pieces 
being hardly wider than the face of the 
wheel, and the general wreck considerably 
less than in the case of several other fly 
wheel accidents that have been visited by 
the writer. 

The plant belongs to the Nashua Manu- 
facturing Co., and the engines are a pair of 
80x60 simple condensing, running 61 revo- 
lutions. The governor was not provided 
with any stop motion, but had a Collimore 
isochronal attachment. The power was 
transmitted to a jack shaft in the basement 
of the mill by twin belts from the fly wheel, 
which had single arms, but not nearly so 
wide a face as the Amoskeag wheel. I have 
not the measurements of the cross-section 
of the arms, but the Nashua wheel seemed 
lighter than the other, but the quality of 
the iron was far superior. In fact, I did 
not discover any defects in the fragments 
examined. 

Fortunately, in this case, there is no 
doubt as to the cause of the disaster, and 
anybody else having an engine with the 
same factors of accident can take immediate 
means to avert a like occurrence. 

The governor was belted in the usual 
way directly from the main shaft to the 
driving shaft, which in turn was connected 
by bevel gears to the vertical spindle to 
which the balls were attached. The gear 
on the spindle was secured by a taper pin 
about %x,;, and perhaps 3 inches long. 
This pin became loosened and dropped out, 
letting the governor spindle stop revolving, 
and, of course, admitting steam the full 
capacity to which the valve setting may 
have been adjusted. It seems to be an un- 
disputed fact that the speed in the weave 
rooms went up to a point that would repre- 
sent 75 to 80 revolutions of the engine be- 
fore the crash came. 

The attendant was quite near the engine, 
and asserts that he knew of nothing wrong 
until the wheel began to go to pieces, and 
he then, believing that absence of body was 
better than presence of mind, did a very 
creditable piece of sprinting towards the 
boiler house, which, by the way, is located 
some 1,500 feet away from this engine, to 
shut off the 16-inch main supply pipe, 
which had been broken, and was pouring 
steam into the mill. 

It seems almost incredible that a person 
as familiar with an engine and its regular 
sounds as an engineer should be, could have 
failed to notice such an acceleration of speed 
as there must have been in this case. There 
may be some doubt whether the attendant 
would have been able to have closed both 
of the 9-inch throttles before the wheel 
went to pieces even had he been right on 
the spot, yet I believe there are a good 
many men who would have noticed the 
stoppage of the governor, and found a way 
to have prevented the accident. Each en- 
gine, for instance, could have been un- 
hooked easily, as they were fitted with a 
lever lifting and detaching apparatus to the 
valve motion. 

Superintendent Manning was summoned 
from the Amoskeag Co., at Manchester, and 
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it was decided to have him build a wooden 


wheel like the one built by him to replace 
the one wrecked at his mill. 

This accident seems to me to prove that 
a wheel of even good material will go to 
pieces at a speed considerably below what 
experts have usually given as their holding 
limit, and that the factor of speed safety for 
large cast-iron wheels has been too low. 

aa. " 


Triple-belt Pulley. 





We illustrate herewith a new form of 
pulley, designed especially for the heaviest 
service, such as where triple belts are used, 
it being so constructed as to obviate the 
well-known difficulties arising from un- 
equal shrinkage in a solid pulley. 

To this end each arm is made independent 
of all the others at the center, and they are 
finally clamped solidly together by means 
of the threaded sleeve which passes through 
the hub, and has, at each end, the internally 
threaded collars. Of these collars the one 
seen at the left has two locking recesses 
formed in it, which engage with corres 
ponding projections upon the pulley. This 
is first screwed onto the sleeve which is 
then passed through the hub and the other 
sleeve is screwed upon it and made tight, 
binding the whole solidly together. The 
set screws then prevent the possibility of 
things coming loose. 

Made in this way, a pulley can, if de- 
sired, have a heavy rib inside the rim, as 
shown, greatly strengthening it either for 
heavy service or for very high speeds, and 
in short, it may be made of any desired 
form, as indicated by the duty it hasXto 
perform, without regard to initial strains, 
caused by shrinkage. The pulleys are 
made by James Yocom & Son, Shafting 
Works, 123 Drinker street, Philadelphia, 
Pa. 
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Cast-steel Propeller. 





The accompanying illustration shows a 
cast-steel propeller 10 feet diameter, and 13 
feet mean pitch, of the patented sectional 
dovetail type, made by the Dry Dock Iron 
Co., Bay City, Mich. The peculiar feature 
of this wheel is the screw-shaped hub, and 
the manner in which the blades are fastened 
to the hub, namely, by means of carefully 
fitted dovetail joints driven home by steel 
keys. The advantages claimed for this 
wheel are: A saving of weight of about 15 
per cent. over the ordinary sectional cest- 
iron propeller ; less resistance on account of 
screw-shaped hub and thinner cutting 
edges of blades, and greater strength ob- 
tained by the use of homogeneous east steel, 
having almost twice the power of resistance 
against sudden shocks as compared with 
cast-iron. This last feature will be appre- 
ciated by owners of vessels navigating the 
Great Lakes and rivers, in which logs and 
other obstructions are frequently met with. 
It is claimed that this propeller is doing ex- 
cellent work. 

; a ; 

“Tt isn’t commonly understood that there 
are graduates from colleges who are horse- 
car conductors in this town, but I discov- 
ered one such,” said a well-known clergy- 
man. ‘I was on car 91 onthe Madison 
avenue line not long ago, and on the upper 
end of the route only the conductor and I 
were in the car. He sat down, took out a 
book, and began reading at the end of the 
book, and turning the leaves from right to 
left. ‘‘That must be Hebrew he’s reading,” 
I said to myself. The conductor seemed 
mightily interested in the subject, and he 
nodded his head approvingly and occasion- 
ally chuckled when the author had made a 
good point. Finally I went over to his side 
and said: 

‘Excuse me, but are you reading He- 
brew ?” 

The conductor nodded. 

“Are you a college graduate?” I asked, 
Another nod. 

**W hat college ?’ 

‘’85—Yale.” 

‘Then he resumed his reading, and I 
asked no more questions.”—7e Sun, 
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Mechanical Stoking. 








By W. H. Booru. 





Quite apart from the complication and im- 
perfections of the earlier types of mechan- 
ical stokers there were other causes that 
have assisted to hinder the adoption of ma- 
chine stoking. It seems to bea fact that so 


far the greatest amount of duty can be ob- 
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to be very little wanting to make this ma- 
chine perfect. The coal as it fell against 
the bridge became coked by the heat of the 
gases passing over it and the hydrocarbon 
gases were consumed, and the machine was 
an improvement upon those which sprinkled 
the coal over the whole surface of the fire, 
and which though, perhaps, not showing at 
any timemuch smoke kept up a steady light 
smoke all day, which in the aggregate was 
considerable. But after all 
the above stoker failed for 
the same reason that all 
sprinkling stokers must fail 
unless they are supplied with 
coal so wet as to reduce the 
dust toa condition of paste 
—wet enough in fact to stick 
together in fair-sized masses 
during the flight from the 
spring shovel to the fire sur- 
face. Unless so wetted the 
fine dust never touched the 
fuel on the grate, but was 
carried by the draught more 
or less consumed over the 
bridge and into the flues 
where it partly deposited, 
while the lighter particles 
often partially coked and 
thus spongy and of little 
weight were carried out at 
the chimney top, and became 
a public nuisance over a wide 
area round that 
chimney, choking 
rain-water gutters 
on house tops and 
gritting every- 
thing. 

This effect of the 
sprinkling system 
rendered it neces 
sary either to evap- 
orate a lot of other- 
wise unnecessary 
water in the fur- 
nace or to abolish 
the system, for 
there would not 
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tained from a boiler which is fired on the 
sprinkling system, and the earlier mechan- 
ical stokers were constructed upon this prin- 
ciple and either through the agency of rap- 
idly revolving fans or spring actuated shov- 
els sprinkled smal! coal all over the surface 
of the fire. Some of these had also moving 
bars which had a slow movement either to 
the front or back end of the furnace for 
purposes of removal of ash and clinker. 
In one of these machines that bid fair at 
one time to be a great success the whole of 
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Cas? STEEL 
the fuel was thrown right to the back end 
of the furnace against the bridge except 
such smaller particles as fell short by reason 
of their lightness. The grate in this case 
was simply of the link belt type—a continu- 
ous hand of jointed short pin connected 
bars, and it delivered all the ash and clinker 
into a box at the furnace mouth. Any 
residual heat in the refuse was carried back 
by the draught into the furnace, and in such 
examples as I saw at work there appeared 


usually be even 
space available on which to construct a cham- 
ber to act, like the stive room of the corn mill- 
er, as a depositing chamber for the dust. This 
trouble has had much to do with the favor 
in which stokers of the coking type are now 
held. In these the fuel is simply pushed 
upon the ends of the bars or rather upon a 
dead plate under which the bar ends extend 
and each fresh push of fuel pushes the pre- 
vious amount forward and finally upon the 
bars which carry the coking mass slowly to 
the bridge end of the furnace where all 
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that is left tumbles over the ends of the 
bars into the space left between the grate 
and the bridge wall, and if still combustible 
it there burns away. For under-fired boil 
ers one form of machine stoker was very 
efficient. The furnace was carried upona 
wheeled frame and the grate had a width 
of as much as five feet and was of the link 
belt type. The carriage projected outside 
the furnace and coal was placed on the 


outer end of the traveling grate and strickled 
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down to an even thickness by a plate unde 
which it had to pass. Magnificent fires we 
obtained by this means, but the boiler { 
surance companies in England discount: 
nance externally fired shell boilers, and th 
furnace cannot be so well applied to fi 
furnaces, though it is eminently suitable f 
the wide furnaces of water tube boilers. 
all coking stokers it is well to have a bri: 
arching over the coking fuel on the dea 
plate, and this could very well be applic 
to the underfired boilers. 

This mechanical stoker involved no ext: 
ordinary labor from the boiler attendants j 
the way of lifting coal more than ordina: 
firing. In fact, the labor was less for tl: 
coal, only needed placing thickly enou; 
upon the grate, and it was automatical 
levelled and the grate was low down a: 
the labor a minimum and quite unskille:! 
in this respect. With internally fired b 
ers, however, all is different. The grate 
not low down and is fed from a hopper hig 
up above the fireman’s head, and there ca 
be little doubt but that the extra labor ar 
the dirt and dust involved in filling thos: 
elevated hoppers did much to condemn m« 
chanical stoking all round. Now, how 
ever, it is becoming common to add coa 
elevators to raise the coal into the hopper 
and mechanical stoking on the coking sys 
tem bids fair to become very common. | 
is a little curious to reflect that the cokin; 
system now becoming recognized as correc 
is simply the system of 100 years ago. In 
deed, did not James Watt describe how t 
fire a boiler, and is it not a fact that the 
dead plates in old times were of large siz 
and held a lot of coal? In the old times th: 
furnaces of boilers had no doors. The only 
door was the heap of green fuel piled on th: 
dead plate until it touched the arch above 
it. This door remained until it was coked 
and flames appeared on its outer face when 
it was pushed back and spread upon the 
fire and a new door thrown up. I have at 
least once seen such doors as this; it was at 
a colliery where externally fired cylinder 
boilers of the old egg-ended type were used 
and the fuel was the rubbish not supposed 
to be saleable, and so it was used up at the 
pit itself. 

There are many of us in this country 
who years ago condemned the use of me 
chanical stokers where these involved the 
filling of elevated hoppers with dusty coal 
Frequently this operation could only be 
done backward over the shoulder, and it 
was only human nature that failure resulted 
and breakdowns—accidental or otherwise 
occurred frequently, and the machines wer: 
condemned, simply from the inability of th: 
inventors to recognize plain facts. There 
ought not really to be any coal upon the 
floor of a boiler house. The coal should 
come in from a coal room along a conveyo! 
trough to each hopper, entering quietly and 
without dust. In the coal room there 
should be a machine to crush large coal t 
asmaller size, for it may happen that if 
supply of small coal is accidentally cu 
short and only round coal is obtainable, th: 
stoking machines cannot deal with this lat 
ter. Mechanical stoking is gaining much in 
favor here from the fact that it deals s 
well with small bituminous coal which is 
one of the cheapest of our fuels, and at 
present prices in London is securing a 
economy of as much as 50 per cent. i) 
the cost of evaporating water, as con 
pared with expensive smokeless coal whic 
is the refuge of everyone here who doe 
not know how to manage bituminous and 
smokey coals. The weakest point about me 
chanical stokers seems to me to be the lia 
bility of the admission of an excess of al 
through the parts of the grate where the 
fuel is becoming burned out. Some excess 
may be required to consume the hydroget 
gases distilled from the green fuel, but there 
is still apt to be an excess beyond this, and 


in reading Mr. Roney’s recent paper on 


‘‘Mechanical Draft,” read at Montreal, there 
appears to be an illustration of a system of 
mechanical stoking applied to externally 
fired boilers which is worth noting. The 
fire grate—probably a movable one—termi 
nates over a pit placed below ground to re 
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‘ve clinker and ash, and it would appear 
that such pit being properly closed and air 
tight, no air could possibly enter in excess 
at the back end and an economy would 
thereby be secured. For internally fired 
boilers the same result is not so easy to se- 
re, though for the larger sizes of furnace 
mething of the sort may be possible, and 
r land purposes now, the improvements 
boiler making and materials combined 
th the reliance now placed on steel as a 
terial for large shells has led to the em- 
yment of pressures of 160 pounds in shell 
lers of 8 feet 6 inches diameter, in which 
there are two furnaces of about 3 feet 6 
inches diameter, the triple expansion engine 
now rapidly becoming the standard engiae 
for factory purposes. 

fen years ago pressures of 100 pounds 
were looked on as high, but now shell boil- 
ers have been made to go as high as 200 or 
even 250 pounds for stationary work. 

a ; 

Ship Timber Band Saw. 
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We illustrate herewith a band saw de- 
signed especially for sawing ship timbers, 
which possesses several new features. One 
of the older plans for sawing such timbers 
at the required angles was to arrange the 
table to tilt to any desired angle. The fact 
that where different angles 
had to be sawn upon the 
same piece it was awkward 
to change the adjustment of 
the table with the heavy 
timber upon it, aside from 
the fact that it was difficult / 
to guide a heavy timber / 
upon an inclined surface, 
led to the adoption of the 
plan of arranging the upper 
wheel to move upon the arc 
of a circle, the center of 
which was the axis of the 
lower wheel. This changed 
the position of the saw 
where it passed through the 
table, and to avoid this diffi 
culty, the present machine 
is arranged so that both 
wheels move to change the 
angle, the center of the arc 
upon which they move be- 
ing the point in the top of 
the table at which the saw 
passes through it, and thus 
this position remains the 
same, or, in other words, 
the saw passes through the 
table at the same point, re- 
gardless of the angle to 
which it is set. 


The frame of the ma- 
chine is a solid casting of 
cored section in which a 
circular seat is turned, to 
which is fitted the carriage 
carrying the wheel supports 
and accompanying mechan 
ism. 

Provision is made for reg- 
ulating the tension of the 
saw (which, of course, re 
mains constant, regardless 
of angle), and the machine can be set to 
ingle either by hand or power, a graduated 
scale indicating the angles. There are the 
isual anti friction guide rollers for the blade 

f the saw, and in the table there are a 
number of rollers which support the timber 
sufficiently to relieve its pressure upon the 
able and decrease friction. 

The wheels are 48 inches diameter, 34 
inches face; have wood rims and _ steel 
spokes. They are carefully balanced, and 

he guide post adjusts to any required dis- 
tance from the table up to 24 inches. The 
machine is sent out with a 2 inch blade 
upon it, and weighs 5,600 pounds. It is 
made by The Egan Company, Cincinnati, 
Ohio. 
-_  — 

The machinery house of George T. Mc- 
Lauthlin & Co., No. 120 Fulton street, Bos- 
ton, Mass., inform us that considerable 
trouble and annoyance to them has arisen 
from similarity of names between theirs 





AMERICAN 


and another house, and they request their 

patrons to be particular in addressing them 
exactly as above, letter for letter. 

—_———eae-— 

LETTERS FROM PRACTICAL MEN. 








Flies and Drawing Ink. 
Editor American Machinist : 

In your reply to W. M. M., Elgin, IIl., 
Question 358, August 2d issue, I believe 
you have made a slight mistake. 

My experience with Higgins’ inks is that 
the flies will attack the ‘‘ general” ink, and 
on this account, although I prefer the 
‘* general” kind for general work, I use the 
‘‘ waterproof” during fly time. 

A. 8. MALLory. 


Changing Machine Designs. 
Editor American Machinist : 
Mr. Walter B. Snow brings up a subject 
that is full of reminiscences, viz., ‘‘ Chang: 
ing Machine Design to Suit Customers.” 
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make the change, but after some ten years 
when there was a large engine called for, 
and was told that he could have nothing to 
do with it unless it was built that way, re- 
plied that they were ready to build it as 
we wanted it, and added, ‘‘Mr. Crane, I 
believe the day for being pig headed and 
insisting that we know it all is gone by. 
Some one is going to build this machine as 
you want it, and we might just as well do 
it as have some else.” 

The only trouble is, if a builder does not 
want to make a machine as the customer 
wants it, he should say so before taking the 
contract, and this some of them do not do, 
but take the contract, and then build the 
machine as they please. 

The writer recently wrote up some speci- 
fications fora machine. This machine was 
being built perfectly satisfactory by one 
party, but other parties wanted to bid on it, 
and the price of one of these gave them the 
contract. When the machine came it was 
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while the specifications called for ‘‘ Dick’s” 
standard. 

A purchaser after carefully looking over 
the field decides what he wants to use, and 
specifies just what he wants, but there are 
many competitors and they all want a 
chance, and so long as they can put in a 
bid and do the job just as they choose, 
everything is lovely, but if they are held to 
the purchaser’s wants, they insist that the 
purchaser or his adviser is an idfot, and that 
their standard is correct. 

When a purchaser makes up his mind 
what he wants, he should insist upon it. 
If one party will not build it, he will find 
some one who will. Also, after he has con- 
tracted to have it built a certain way, he 
should insist on its being built that way. 

There are many cases where engineers 
have an engine that pounds. All keying up 
only makes the matter worse. 

Aftera long search it is found that the 
crosshead or crank is not in exactly true, or 
the foundation was not just right, or has 
settled so that the cylinder has tipped, or 
one end of the shaft isa little low, or for 
one of many reasons the connecting rod is 
not exactly in line with the crosshead ; the 
crosshead has V guides, or something simi- 
lar and must run true, at the same time is 
twisting on the crank pin in the vain at- 
tempt to straighten everything else out to 
run true with it. 

Of course, an engine should be kept in 
line as much as possible, but there are 
many times and conditions that one cannot 
afford to stop when something gets a little 
out, and so must put up with the pound 
and know there is a strain being put on the 
crank pin that is entirely unnecessary and 
uncalled for. 

This can all be remedied by making the 
guides round so that the crosshead will turn 
freely in them. There are three or four 
engine builders in the country who have 
the enterprise to build engines with bored 

guides. To the others it 
means quite an item, 

For most builders it means 
ae an outlay of from $10,000 to 
ea | $20,000 to change over from 

the V, flat or oval guide, 





but that is not the purcha- 
ser’s fault, and other parts 
being as good, builders 
should not find fault if pur- 
chasers should decide to buy 
where they get what they 
want. 

These matters, however, 
adjust themselves, as if 
manufacturers do not cater 
to the market they find 
themselves out of business, 
The public usually know a 
good thing when they see 
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There are many sides to this, and one 
thing a customer should look out for is that 
the general design should not be changed if 
it can possibly be avoided, as repairs are 
important, and any material change might 
make trouble in the future. 

Some years ago the writer wanted a 
change made in a Corliss type of engine, 
but the buiJder refused to makeit. After 
an interval of a few years he agreed to it. 

The change paid about 200 per cent. 
profit on actual cost. 

The superintendent took the results to 
the draftsman, and after commenting on 
them for a time, the superintendent vent- 
ured the information that Mr. C. had 
wanted that change made for the last three 
years, 

Being asked why he had not made it at 
once, he replied that they ‘‘did not want 
outsiders to come there and tell them how 
to build engines.” 


Another builder absolutely refused to 


nothing like that called for, and when noti- 
fied, they said that they begged to differ 
with the writer of the specifications, that 
their construction was much superior. 

They were informed they could take their 
machine away. They then wanted the 
privilege of re-building as called for. This 
was done, but was a source of delay and 
expense to the buyer, and not a great deal 
of fun for the builder. 

On the same job a fitting was called for, 
and as the writer’s experience corresponded 
with ‘‘ Dick’s,” it was specified that they 
should be according to ‘‘ Dick’s” standard. 
The contractor, however, bought them of 
‘‘Tom,” and ‘°Tom” made them different. 
When the fittings were rejected, ‘‘Tom” 
was very indignant, and felt very much 
aggrieved, and thought we were unreason- 
ably exacting, and to settle the matter said : 
‘‘We have furnished you a standard fitting, 
and yet you are not satisfied.” Ile was told 
that he had furnished ‘‘Tom’s” standard, 


it and understand it, and he 
that anticipates the wants 
of consumers is the party 
that gets the business. 
Waterbury, Conn. 
W. E. CRANE. 


Compressed Air Super- 
stitions. 


Editor American Machinist : 

There would seem to be a plenty of work 
yet for the compressed air missionary, and 
he can probably do it in no way more ef- 
fectually than by keeping right on telling 
the truth. There is that superstition about 
the mysterious losses and disappearances of 
compressed air, mentioned by ‘‘Quirk,” 
July 12th, and referred to in reply by me, 
July 26th, and now it comes upagain, Aug- 
ust 2d,in Mr. Hobart’s letter about fire en- 
gines. There are no ‘‘mysterious disap- 
pearances” of compressed air, and there are 
no losses through leakage that are not as 
easily preventible as steam leakages, and by 
the same means. The power losses through 
the cooling of the air after compression are 
sufficiently well known, and need not now 
be alluded to. 

But now, August 2d, Mr. Hobart brings 
up another of the superstitions about com- 
pressed air. He says: ‘Use that cylinder 
full of highly compressed air and it will 
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freeze up cylinder, valve, and, perhaps, en- 
gineer, too, if the air is not heated before 
being used.” 

A great many compressed air locomotives, 
probably hundreds, are constantly used, in 
mines and elsewhere, without any reheat- 
ing of the air and without freezing up, and 
the makers of the locomotives will abso- 
lutely guarantee to do it every time. Rock 
drills by the thousand and pumpsand hoist- 
ing engines without number are run by 
compressed air without reheating it and 
without freezing up. 

What may not be as well known is that 
compressed air is now superseding direct 
steam upon what may be said to be its 
own ground. Stone quarries and extensive 
engineering works, employing machinery 
distributed over considerable distances, and 
requiring frequent change of location, are 
now equipped with a central compressed air 
plant, and the machines are driven by the 
compressed air, and they are found to be 
operated more cheaply than by steam. I 
have heard of no instance of reheating the 
air in this service, and I have not heard of 
any frozen engineers. The Chicago Drain- 
age Canal, one of the greatest engineering 
works in the world’s history, now has hun- 
dreds of engines of various kinds developing 
thousands of horse power, driven by com- 
pressed air used without reheating. 

FRANK RICHARDS. 


Fire Engines, 
Editor American Machinist: 

I notice a great deal of attention is being 
given of late in relation to motors for fire 
pumps. Now, we know that the heaviest 
of fires are likely to occur in cities and 
towns in the coldest weather, at a time 
when hydrants are most likely to be frozen, 
and a fire engine that could not quickly 
supply steam to thaw out frozen hydrants 
would lack one of its most important fea- 
tures. No makeshift arrangement will do. 
There must be the most ample means ready 
for use at once, for at the beginning of a 
fire the loss of time is the most disastrous in 
its final results. 

Then the fire may be in the outskirts and 
there may be a bursted water main; the 
engine must go for water wherever it is to 
be had without reference to electric lines or 
anything else. 

There may be several engines at work on 
a single circuit; a simple accident may 
throw them all out of service. In fire ser- 
vice no risks must be taken that can be 
avoided. An apparatus must be capable of 
working anywhere, independent of every- 
thing but itself. 

To sum it up, when you take from a fire 
engine the steam hose for thawing purposes, 
and a pair of horses that will go wherever 
there is an opening, you have taken away 
from It what cannot be spared in 

Troy. 


Removing Cranks. 
Editor American Machinist : 

I have noticed lately a good many articles 
in the AMERICAN MACHINIST about the 
taking off of crank disks, cranks, flanges, 
etc., that resisted ordinary methods. With 
us in this city, such a job is very common, 
on account of the large number of river 
steamers, and the fact that they are all 
sternwheelers. These boats are used for all 
purposes, from first class passengers exclu- 
sively to towing grain laden ships in and up 
and down the river, and consequently a 
broken shaft is no unusual occurrence. The 
cranks are nearly always wrought-iron, and 
are shrunk and keyed on. When we have 
to take them off, the key is first knocked 
out, that is, if a good blacksmith helper 
with a 30 pound sledge can start it ; if not, 
that usually makes no difference, and it is 
left in till later. The method usually fol- 
lowed is this: A tripod, carrying chain 
blocks is set up over one crank, and is 
hitched on the pin by arope sling. A box 
is built around the crank base, so that it is 
filled with sand, in such a way that the 
shaft is covered over with the sand, and a 
space left around the crank that will hold 
about the weight of the crank of cast-iron. 
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Then melted iron is poured in the space, 
and left to cool just long enough that it 
will not run, then the box is broken away, 
the key knocked out, a strain taken on the 
chain blocks, and the crank is pushed off by 
hand, with a stick of wood. Then the 
other end of the shaft receives the same 
treatment, and the job is done, taking 
usually an hour or two without any labort- 
ous work. 

Sometimes the foundry is not running, 
and we want a crank off. In this case a fire 
of cord wood is built around both cranks at 
the same time, and crank and shaft are both 
made hot together—just hot enough to 
begin to show red, when the fires are torn 
down, and a stream from a hose turned on 
the crank, taking care to keep the stream 
off of the shaft for a few minutes. After 
they have been cooled, the crank will be 
about ;'5 Inch loose on the shaft. Of 
course, this makes no difference, as the new 
shaft has to be turned anyhow, and it can 
be fitted to the crank. 

Portland, Ore. C. W. Scort. 

Stuck for Postage. 
Editor American Machinist : 

Under this heading I note in your issue 
of July 26th, a complaint against an English 
firm for mulcting your client in deficient 
postage. It seems a convenient oppor- 
tunity for a ¢w quoque retort. Day after 
day the commercial public here is called 
upon to pay fines, because the idea in the 
States seems to be that 2 cents, which is 
good enough for them, is good enough for 
Britishers. May I remind your readers, 
many of whom are in my debt on this score, 
that the postage is 5 cents, not 2. 

Hans RENOLD. 

Manchester, England. 
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side of a disk can be indicated, or any other 
convenient fixture attached. 
Francis W. CLouGH. 
Springfield, Mass. 








Altering Machines to Suit Customers, 
Editor American Machinist : 

Altering machines to suit customers, or 
altering machines for any purpose, is one of 
the difficult problems that stares a manu- 
facturer inthe face whether he is carrying 
on business for making money, or for the 
pleasure he takes in it, or the honor he hopes 
to get from it. Ina stock company all the 
stockholder’s interest (outside the manager) 
is pretty nearly that of dividends, and in 
looking forward to the paying of dividends 
the manager has to consider the question as 
to both the immediate outcome of a change 
and the future success of the concern. To 
make a thing one way or another the dif- 
ference in the cost is apparent on the face 
of it, but to change a thing when once es- 
tablished as a regular manufacturer is not 
only twice as costly—if not five or ten times 
as costly—as it appears, and continues a 
source of expense as long as the industry 
and its product survive. 

A manager knowing this hesitates to 
change under all circumstancessand _ hesi- 
tates about five years too long after he 
knows the change will make the machine 
or tool better, in fact, many hesitate so long 
that the first thing they know they have 
lost their trade and gone into bankruptcy. 
From this it is safe to reason that when it is 
fully established that a change is desirable 
and must be made some time, to keep up 
with the best, then the sooner that change is 
made the better. 

Asa case in evidence, forty years ago in 
an inland town there was built a machine, 
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A Center Indicator. 
Editor American Machinist : 

I have used a variety of indicators for set- 
ting a center point on work true on face 
plate or in chuck on lathe. The sketch I 
send you is very much simpler than the 
most of those commonly used, and yet it 
embodies all of the requirements of a center 
indicator. 

A is the holder which is ordinarily held in 
tool post, and is cut out at one end as seen 
in Fig. 1. #B is the indicator rod pointed 
at each end, and is provided with a ball 
C near to oneend. D Dare two screws in 
holder A cupped out to fit the ball ( on rod 
B. The holes for D Din A should be 
carefully tapped out in line with each 
other, and the screws D D also should be 
cupped out true with screw and should fit 
holder A rather tight, so that they remain, 
when set to ball correctly. The one I have 
works satisfactorily; indeed, I question 
whether the more complicated ones work as 
well, or are so handy and reliable. 

You will observe that Fig. 2 shows the 
end cut out to receive rod Bis curved for the 
purpose that when not in use the rod Bis 
laid parallel with holder A and can be kept 
in the tool chest without occupying too 
much valuable room. 

When the proportion of long and short 
ends are made 10 inches to 1 inch then it 
follows that when the indicator point (long 
end) shows an oscillation of .01 inch the 
center point is within .001 inch of true. 

This tool is provided with an additional 
piece fastened by screw / by which holes 
can be reset on face plate true, or the out- 
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practically identical in mechanism with 
the most extensively used machine of the 
same kind today. The design, architectu- 
ral in embellishment, was characteristic at 
the time, fine cast iron patterns were fitted 
up and several hundred machines sold. 
More modern designs came into use, the old 
design grew to be unsightly, later repul- 
sive, and then one of the things that modern 
mechanics would not buy, so a good trade 
was lost, and all because of those cast iron 
patterns, or back of that the courage or good 
sense on the part of the proprietors to throw 
them aside. 

They were parties who were among the 
first to introduce looks in the ‘‘get up” of a 
machine; they had a design that never 
ceased to look correct and beautiful to them, 
and they would not change it to meet what 
seemed the ridiculous fancy or fashion of 
the times. 

This is such a natural characteristic of 
designers that it may be many times to the 
interest of the stockholders to change de- 
signers or have the designer subordinate to 
the ruling head. 

Just what to do to make the machine the 
best possible irrespective of selling price or 
making money (though the first and last 
usually go together) is another point that 
always bothers and sometimes trips up the 
designer. A case in point: Parties work- 
ing for several years in building up an in- 
dustry of the highest class of a special kind 
for a long time used steel castings for a cer- 
tain part of the machine. It was a machine 
in which noone had ever been able to avoid 
accidents and breakdowns, and when such 


Avaust 23,° 1894 


accidents and breakdowns did occur this 
special piece, though ample in strength for 
its legitimate work, would go with the re; 
but was never the cause of the breakdow 
Customers, never too willing to admit a fay: 
on their own part, and the operator never 
making a mistake, always seeking for sone 
defect in the machine, usually settled dow, 
to the steel casting, so after a time 
builders, owing to protests from the use 
and advice of mechanics, changed to a st« 
forging with this result: 

Breakdowns continue as before, and whi 
the average cost of repairs with the st 
castings was about a hundred dollars 
money and a heap of complaints, the av: 
age cost of the repairs with the forging f + 
the same sort of breakdown is $400 and p 
without a murmur. The forging does : 
break but makes scrap of many otber more 
costly pieces. This leaves the builders 
the machine in an unenviabe predicame: 
and for two reasons. It tends to injure the 
reputation of the product and they cann:: 
go back to the steel casting. Customers 
would not have a machine without the 
forged piece. 

Invent safety devices that will preven: 
the breakdowns is the first thought, bi 
that means another change, and the ol 
customer says: ‘You ought to fix our ma 
chine that way for nothing.” 

There are other changes and some ver, 
desirable ones that are not so difficult. One 
change is of a class which may be used as ar 
example; the change that would be neces 
sary in adopting a standard size and taper 
for lathe centers. 

The builder of lathes would have to have 
new reamers and possibly a new centering 
arbor depending on his method. The cost 
at the most would be slight, and it would 
neither modify design nor dictate material, 
and the new would not conflict with the old. 
Certain parties in Detroit propose to adopt 
‘‘Jarno’s”’ dimensions and tapers for lathe 
centers and call them ‘‘Jarno’s” standard. 

There is everything to recommend it as a 
standard, and all the reasons why standard 
sizes are desirable in screw threads and pipe 
flanges obtains in lathe centers and spindle 
sizes and threads. These are the times to 
promote the adoption of such an innovation, 
for the purchaser who wishes the standard 
has only to demand it, and the builder is 
not going to lose a sale because of a new 
reamer and two bits of steel. 

These three diverse views of the question 
as to making changes to suit customers may 
confirm or change some manufactures and 
designers in their ideas, and it is hoped that 
of the many foremen and machinists who 
read this will give a moment’s reflection to 
the fact that men who run a business have 
some things to lie awake nights over which 
they do not. 

In this connection it may be well (now 
that the question of the proper way to treat 
workmen has received some ventilation) to 
make a suggestion. The idea has been 
broached many times that workmen would 
gladly accept a change to a day of eight 
hours for ten hours pay. These are elegant 
times now that manufacturers have a hard 
time to make both ends meet for the work- 
men to set the example and offer ten hours 
work for eight hours pay. Fearing that 
they are not likely to think of that the above 
hint is given, and doubting that even the 
best of them will accept it the following 
statement of fact is appended: 

A concern well known to the writer, 
which is now only working short time and 
short handed furnishes power toa neighbor 
ing shop which keeps the power going ten 
hours. 

This has given the men a good oppor 
tunity to work overtime for themselves and 
repair bicycles, make tools, fix up things 
around the house, etc., using the company’s 
shop, power, tools and material at their own 
free will. This opportunity they have not 
been slow to avail themselves of, and yet 
with a hole half drilled or any little job half 
done they have quit at the sound of the 
whistle to change onto personal work, when 
in common fairness the men should have 
worked an hour for the company to balance 
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every hour they worked for themselves, for 
in the best of times shop power and tools 
cost a8 much as wages, and in bad times 
much more. 
Of course, the reply to this will be that 
a manager is fool enough to let the men 
sve these privileges it is his own fault. 
ue! but the point is how much better do 
e concerns feel who treat their men fairly 
ian those who do not. 
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Homer AVERY. 
Tool Room System, 

tor American Machinist: 

{| have noticed the articles on tool rooms 
in your late issues, and being a tool and 
gauge maker, have had some experience in 
tool rooms, both in large and small plants. 
The following is a system that I have found 
very satisfactory: In the first place, the 
man at the head of the tool room in a large 
or small plant should be a tool maker. Ina 
large shop, where there are a number of 
contractors or different job departments, it 
will require most of the time of the tool 
maker to keep the tools in shape. In a 
small shop he can do the line of work re- 
quired of a tool maker, and keep up the 
tools in the tool room. He should have 
tools of the necessary kind for doing the 
tool work, and keeping up the tools in the 
tool room so as to be close where he can 
deliver and receive tools at all times. Have 
the tools in racks, the racks divided into 
compartments for each tool. At the de- 
livery and receiving window have a blank 
tablet printed in this form: 

Name. J. SMART. 

Contractor. WEeEsT. 

Then, when a tool is called for, write the 
name of the person getting the tool, and 
the contractor’s name on the job he works 
on, tear off, and place in the division the 
tool is taken from. Then, if the tool is 
called for before it has been returned, one 
can see at a glance just where itis. The 
tool maker should inspect each tool as it is 
returned, and see it is in perfect order be- 
fore putting back in division, so that it 
will be in order when next called for, or, if 
broken, duplicate it as soon as possible. 

When the tool is returned, replace in the 
division for it, take the slip, and use again, 
if the parties want more tools, if not, de- 
posit in the waste basket. A. E. Brown. 

Long Beach, Cal. 

———__- > —_—_ 
Cogging a Mortise Gear. 


By JaMEs F. Hoparr. 





A pair of cut steel gears, well designed and 
made, will work smoothly and almost noise- 
lessly together, and theoretically indicate 
perfection in mechanical movement, but in 
right down hard every-day practice, a 
“cut” pinion, working into a cut mortise 
gear filled with wooden cogs, leaves nothing 
to be desired. But such perfection is sel- 
dom met with in mortise gears, or in their 
pinions. However, if the pinion is first- 
class, a very close approximation to the cut 
mortise gear is within reach of every mill 
man. 

By ‘‘cut” gears it is understood that the 
teeth of the gear have either been cut from 
the solid, or dressed up after casting, by 
means of a milling cutter in a gear cutting 
machine. Not only can iron, steel, brass 
and wooden cogs be dressed in the gear 
cutting machine, but rawhide cogs can be 
shaped equally well. Rawhide cogs would 
work well, but they are expensive, and 
when it is decided to use rawhide-and metal, 
for the cogs of a pair of gears, it is usual to 
cast, and perhaps cut, the gear teeth, then 
make the pinion of rawhide. The smaller 
piece is then composed of the more expen- 
sive material. 

The owners of mortise gears usually buy 
cogs fully machined, all ready to drive and 
key into the gear. This method is a quick 
and cheap one, and a gear can be fixed up 
very quick by using it. But a gear thus 
filled does not always wear well. Machined 
cogs, Fig. 1, are perfect in shape, well fin- 
ished, and all alike. But that is just where 
the trouble begins. (A mortise gear is 
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made by putting up.a pattern in sand, in 
the foundry, and pouring melted iron into 
the holes left by pulling the pattern out of 
the sand.) The mortises in the gear are 
formed by putting cores into the mold, and 
Fig. 2 shows how these cores sometimes 
effect the gear, particularly if the foundry 
men are careless about placing the cores. 

At a, Fig. 2, is seen the effect of getting 
acore out of place. It has slipped side- 
wise a little, and the space is large at ) and 
small at c. The effect of this, when fully 
machined cogs are to be used, is to make 
two teeth too close, and two more too far 
apart. The effect of spaces like these be- 
tween cogs in a pair of running gears may 
easily be imagined. Look carefully at a 
mortise gear filled with ready-made cogs, 
and a few cogs can be found that have worn 
much more than the others, a few more 
cogs show hardly any wear. The worn 
ones correspond to the cogs situated like «a, 
and one end of ¢. The unworn cogs are the 
ones at ¢, and end / of cog d 

Cog d is twisted. The core got out of 
place a little, and the effect is as seen in the 
engraving. Sometimes the cores get twisted 
in another direction, so that while the top 
of the mortise is in exactly the right place, 
the bottem may have been pushed out of 
place. Such a thing cannot easily be de- 
tected by looking at the top of the gear, 
but just as soon as the finished cog is 
driven, then it becomes apparent. The bot- 
tom end of the cog being ‘‘out” in one 
direction throws the cog out in an opposite 
direction, the effect being the same as at «. 

The remedy for the difficulty noted above 
is to put in cogs with blank teeth. Have 
only the body of the tooth machined, as 
shown by Fig. 3, the tooth to be dressed off 
after the cogs have been driven and keyed. 
In ordering ‘‘ blank” machined cogs, they 
should have stock enough left on the body, 
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Fig. 3 
Cocaine A MORTISE GEAR. 


b, to allow of proper dressing, for if the 
cog does not fit snugly, and fill the mortise 
on all sides, that cog will not wear long. 
It will soon become what is known as a 
‘‘springer.” As the pinion strikes the 
loose ill fitting cog, it (the cog) is bent, or 
sprung over to the extent of the lost mo- 
tion. Every time the gear revolves, this 
action takes place, and the rubbing of the 
cog against the mortise soon wears away 
the wood that comes in contact with the 
iron, making the bed fit worse, and the 
spring greater with every revolution of the 
gear. 

Having procured suitable cogs, and fitted 
them to the mortises, key snugly, taking 
care to make as good a fit between each key 
and pair of cogs as was made between the 
cogs and mortises ; put in a pin shown at /, 
Fig. 4, putting a pin in each key, not to 
help hold it in place, us far as sustaining 
the cogs is concerned, but to prevent the 
key from flying out should it get loose by 
any means. 

The key is a very important part of a 
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cogged gear, and each key should be thor- 
oughly fitted to bear ‘‘all around.” The 
spaces a and J, between the dotted lines, 
should bear fair and square against the bot- 
tom of the gear, and the portion ¢ should 
also be made to bear. The strips d and e, 
on each side of the part ¢, should not bear 
upon either gear or cog, and these are about 
all of the keys, except bottom and ends, 
which have nothing to do. The sides of the 
key, between f and g, should be particu- 
larly well fitted. These parts do the most 
of the work of holding the cogs in place. 

In driving keys, take great care that one 
key is not driven tighter than another. If 
one is tighter than its neighbor, the cogs on 
either side are twisted or bent out of place 
as far as the spring of the wood will per- 
mit, and if the millwright persists in driv- 
ing one key, he will shear off one or both 
of the adjacent cogs. 

Having driven all the cogs and keys, 
tightened the latter evenly, and gotten 
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everything satisfactory in regard to the cogs 
and keys, it is time to true up the gear and 
cut the teeth. The first step is to ‘‘ fill” 
the gear. This is done by driving pieces of 
soft wood, either pine, bass, poplar, hem- 
lock, or some similar kind, between the 
square cogs, as shown at /}, Fig. 5. The 
projecting ends of the filling pieces are cut 
off with a saw, close to the gear teeth. The 
gear, if not fast on the shaft where it is to 
run, is temporarily mounted on a short bit 
of shafting, as shown in the engraving. 

A clamp dog is put on the end of the 
shaft, provided no power is to be had, and 
one or two of the ‘‘ cubs” (boys) set to re- 
volving the gear. If there is power in the 
mill, slip a pulley on the shaft, and a belt 
will work better than half a dozen boys. 
The collar a will take the thrust of the 
turning tools, and keep the gear where it 
belongs. 

After the gear has been turned on the 
face, or ends of the cogs, and on the edges, 
the pitch lines, on both front and back 
edges of the teeth, should be marked, by 
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cutting into the teeth while the gear is re- 
volving, a sharp pointed tool being used to 
make the mark. The proper location of the 
pitch line should have been determined 
before the old gear was destroyed, or it may 
be taken from one of the old cogs, or ascer- 
tained from the maker of the gears. Pitch 
lines are usually located about one third 
length of tooth from outer end. 

Fig 6showsa section of the gear with pitch 
line marked. The opposite ends of the teeth 
are marked in a similar manner, then, with 
a pair of very sharp, stiff dividers, space 
around the gear on the pitch line, starting at 
the center of a cog, and keeping as near the 
centers as accuracy of the mortises will 
permit ; the short cross lines show the cen- 
ters as thus located. 

A couple of templates should be cut from 
brass or sheet zinc. The far seeing mill- 
wright will have made such templates from 
every mortise gear in the mill, then he will 
have them on hand when needed. Figs. 7 
and 8 illustrate templates for front and back 
end of tooth respectively. Drill the center 
holes indicated by the small circles, put an 
awl through the center hole, and into cen- 
ter hole or end of cog, then, with the tem- 
plate thus located, mark around it with a 
pencil. The top of the teeth should have 
been turned true, so as to serve as a guide 
in keeping the template square, the top of 
template being kept fair with the top of 
tooth during the making. 

It is now necessary to square down across 
the top of the tooth in order to locate the 
center point on back edge of cog. This 
may be done by simply looping the end of 
a fine string, and holding the loop around 
the shaft at such a distance from the hub 
that the string will lie parallel with and 
just touching the face of the cog. With 
this line held on the front cog center line, 
the back center of the cog may be quickly 
located, and then squared down across the 
pitch line. 

Better than the line is the device illus- 
trated by Fig. 9, shown in plan at a, and in 
elevation at 4. It consists of a strip of well 
seasoned pine or mahogany nailed or screwed 
and glued to a block f, which has been 
worked out to fit the gear shaft. The lower 
end of the strip is cut down and chamfered 
to line with center of shaft, as shown at «a, 
and the blocks y and / are also chamfered 
and glued on to the center line. When 
block / is placed fair with center line or 
outer edge of tooth, the center line can be 
struck along «, and directly down the inner 
edge of tooth by means of block y, as shown 
at cand. The points « and }, Fig. 7, can 
also be struck across the tooth, as shown at 
e, Fig. 9. These marks are very necessary 
when dressing the tooth to shape, as may 
be seen in Fig. 10, which shows the first 
steps to be taken. 

A good, sharp paring chisel (periner) is 
the best thing to size cogs down with. Be- 
gin at one edge of the tooth, as shown in 
Fig. 10, and cut about half across, taking 
only what chips can be carried by pushing 
the chisel by hand. The size and thickness 
of chip taken is the guide to go by incut- 
ting, and the width of cut left on cog tells 

whether the chisel has gone too deep, or 
not deep enough, at a, Fig. 10, the chisel 
has runa little toodeep. At 4 ithas not 
gone deep enough, and a bunch or ridge is 
left. When the scores are all of the same 
width, as at c, then it is pretty sure that the 
cog has been cut evenly all the way across. 

Next, after shaping one edge of part, on 
all the cogs, serve the other edge in the 
same manner, then dress off all the corners 
with chisel and a small iron plane, after 
which file up with a big wood file, and sand 
paper if desired, but I like best to omit the 
sand paper as it beds into the cogs, and 
wears for some time before falling out on 


becoming pulverized. 

After finishing the cogs to sult give them 
a coating of hotoil. Tallow and plumbago 
is a good mixture for large cogs. Small 
ones may be dosed with any heavy oil (cy}- 
inder) mixed with a little very fine plum- 
bago. If ready finished cogs are used; they 
may be stood on end in a shallow pan and 
boiling oil poured around them, and al- 
lowed to penetrate the wood as much as 
possible. 
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A Serew Machine Test. 








We hear a good deal of competitive tests 
of various kinds of machinery, especially of 
engines, reapers, etc., but not so much of 
such tests of machine tools, the difficulties 
of making them entirely fair being, prob- 
ably, considerably greater in the case of 
machine tools than in most other classes of 
machinery. A test of turret screw machines 
took place not long ago, however, which 
brought out some interesting results, par- 
ticularly as showing the remarkable efli- 
ciency attained by these machines 

We regret that the test took place under 
circumstances which make it impossible for 
us to give names of the builders of the ma- 
chines, but it is sufficient to say that one of 
them is especially designed for such work 
as was done during the test, which involved 
considerable changing and ‘‘setting up” 
of tools, there being nine distinct kinds of 
bolts made, varying in diameter from 43 
inches to 134 inches, and in length from 24 
inches to 84 inches, some having ‘‘hex” 
heads, and some round heads. The shanks 
of 54 of these bolts were fitted, the others 
being turned to gauge. In all there were 
202 bolts made by each machine during the 
test, and the time of one machine was 13 
hours 30 minutes ; of the other machine, 22 
hours. To have made the same lot of bolts 
in the lathe, chasing the threads in the 
usual way, would have required at least 100 
hours time, we think, under the best con- 
ditions, and ordinarily, considerably more, 
so that a comparison of the lathe, even with 
the least efficient of the screw machines, is 
very favorable to the latter. 





The manner in which this test was brought 
about, and its results, are interesting in 
another way. 

The successful machine in the contest 
had been in use in the shop two or three 
years. When the new machine was put in, 
an expert was sent to operate it and give 
instructions. This expert, while he did 
not, so far as we know, mean to be unfair, 
was, of course, a partizan, and was working 
in the interest of his employers. He suc- 
ceeded in convincing about everybody in 
the establishment that the older machine 
was intrinsically inferior to his own, and 
could not produce work as well nor as 
rapidly. Hearing of this, the builders of 
the older machine sent ¢/ei7) expert. He 
put the machine in good working order, 
and the two experts then each took an equal 
lot of bolts, of varying proportions, as de- 
scribed, and each finished them as quickly 
as he could, the result being that it was 
shown that for that particular work, the 
older machine could produce about 30 per 
cent. more work than the new one. This 
is different from demonstrating which ma- 
chine is absolutely the best one for all the 
purposes to which such machines can be 
put, and proved nothing but that for this 
particular work, which fairly represented 
the work required of them in that shop. the 
older machine was best of the two. 

Another thing which it showed—and per- 
haps this is more important than any other 
feature of the case—is that when the rela- 
tive merits of different machines are to be 
determined, some pains must be taken to 
secure for both machines the best possible, 
or at least equal, conditions, and that it is 
not proper to compare the work of two 
machines, when one of them is handled by 
an interested and highly-trained expert, 
while the other is handled by an uninter 
ested and not specially trained operator. 
In other words, scientific methods should 
be followed when testing tools, as well as 
when testing engines or other machinery. 

. _ 

The plans set forth for making of a fire 
engine something besides a machine oper- 
ated by steam and propelled by horses has 
been interesting, but after all the considera- 
tion of compressed air and power from elec- 
tric lines, the correspondent in this issue 
who signs himself ‘‘Troy” makes a state- 
ment of the case that is not easily got 
around. ‘‘Troy,” as we happen to know, 
has gained his experience right in the ser- 








MACHINIST 


vice, and what he has to say is worth con- 
sideration from those who see the removal 
of the steam and horses from a fire engine 
asa simple matter. The question of cost in 
operation in the instance of a steam fire en- 
gine is insignificant compared with the abil- 
ity to get quickly to the scene of action and 
get water on the fire. Some of the prob- 
lems though briefly are nevertheless well 
stated by ‘‘Troy.” 
—_——__+4e —____——_ 
Steering Ships by the Sun. 





It is reported that Lieutenant Beehler, of 
the Navy, has invented a substitute for the 
compass for use on shipboard. It is called 
a solarometer, from which we conclude that 
it depends upon an observation of the sun 
(at least in day time) for determining the 
meridian, and it includes in its mechanism a 
telescope through which observations are 
made, and a vessel of mercury hung in 
gimbal joints for maintaining a level base 
for the instrument. 

It is, of course, well understood that all 
measurements to determine the meridian by 
solar observation must be angular measure- 
ments. The latitude of the place of ob- 
servation, and the declination of the sun, 

e., its angular distance from the celestial 
equator must not only be accurately known, 
but must be set off on the instrument with 
considerable precision—a precision which, 
however, is entirely useless, unless a level 
line, or artificial horizon, can be secured and 
maintained for a sufficient length of time to 
complete the observation. This level line 
forms the real basis from which all the 
angles are measured, and any one with ex- 
perience in handling such instruments, 
knows that a very slight error in leve} 
manifests itself very plainly in the result. 
If Lieutenant Beehler has perfected a de- 
vice by which he can maintain the level 
base on board a moving ship at sea, then 
he has undoubtedly solved the problem of 
accurately determining the points of the 
compass, regardless of the disturbing in 
fluence of magnetic variation, or of the in- 
fluence which steel ships exert upon the 
magnetic needle; but it seems almost in- 
credible that a sufficiently accurate and 
stable level base can be obtained by this 
means. 

An instrument capable of determining 
the meridian by solar observation could also 
determine it by observation of any other 
heavenly body, the declination and right 
ascension of which was known, and this 
would make its use practicable at night, if 
provided with a telescope having cross 
hairs; but neither by day or night could it 
be used at all, unless the weather were 
clear, and when the weather is not clear is 
just when it is most important to know the 
exact direction in which a ship is moving. 
It would thus appear that if the new inven- 
tion does really overcome all the difficulties 
attending the use of the magnetic needle in 
steering ships, it has accomplished no mean 
thing, and its inventor is entitled to a very 
great deal of credit. 

ean 

Americans are very commonly credited 
by their English cousins with doing a good 
deal of bragging anent their performances, 
and they are generally willing to admit that 
they brag quite enough. But bragging, as 
we have before said, is a rather world-wide 
weakness. However, we can all remember 
how unmercifully—only a short time since 
—we on this side of the water were ridi- 
culed by our British critics when we ven- 
tured a word—never so modestly—about 
fast railroad trains. They would submit to 
no comparisons because we had notbing to 
compare in the way of speed. Now, asa 
matter of facts, a train has been making a 
long run on the New York Central every 
day for two years, easily beating anything 
of the kind in England, and we venture to 
say that 49 out of 50 people in this country 
who ever heard of it have forgotten it. We 
confess to not being likely ever to have 
thought of the matter again except from 
having recently seen the fact grudgingly, 
and only half admitted by an English jour- 
nal. We refer to the Empire State Express 
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that runs from New York to Buffalo—44( 
miles—in eight hours and forty minutes, 
and there is nothing remarkable about it a 
that. 

————_-—>o____—__ 

Railroad Passes. 





Some good might come of the matter « 
prohibiting free railroad passes, which has: 
been under more or less discussion by th: 
Constitutional Convention at Albany for 
several weeks, if it were made part of th: 
constitution of the State; not very much o 
good, we should think, but if only a litt 
it would be well to that extent. The pro 
posed amendment is to the effect that n 
official of the State shall receive a free pas 
for himself or others, or any free or di: 
criminating rates for transportation of good 
or merchandise from any railroad company 
If this becomes part of the constitution of 
the State it will relieve railroad companie 
from some of the burden of granting passe 
to every cross corner official and his friend: 
lest he should oppose them in digging a 
ditch somewhere, and probably make the 
feeling that the railroad company owned 
every little official in the State less pro 
nounced. In a word, it would soften t 
some extent the strong prejudice against 
railroads, which, as everybody knows, is 
as likely in almost any instance to be wrong 
as right; that is, it is blind. Of course, 
when it comes to matters of especial im- 
portance the railroad companies will go 
right on, as usual, buying the legislature 
at the ruling price, so there will be no 
shock to business in that respect. Sucha 
law, as experience has shown, is easily 
enough evaded, but its evasion will not be 
sweeping because of the desire of the rail 
road companies to take some advantage of 
it, and the impracticability of unlawfully 
dealing with the multitude. There is at 
least a probability of such an amendment 
to the constitution of the State being of 
some little value in petty matters, such as 
tearing up streets without hindrance from 
city officials, and the like. This is all we 
should think the people would be likely to 
gain from it, and, of course, not always this. 


ee 

Commercial travelers, as is well known, 
are successful in a great degree in compari- 
son as they possess the faculty of making 
themselves agreeable. This and a careful 
study of the wants of the trade is their 
stock. As an example of a combination of 
both these traits we remember, when dealing 
considerably in pipe and fittings, a drummer, 
whom to get rid of was an artistic opera- 
tion. In fact, looking back through some 
years, we do not remember to have been the 
one he left without some kind of an order. 
It wasn’t because he was offensively per- 
sistent—you can get along easily enough 
with that kind of a fellow—but he had a 
way beyond description of convincing you 
that you lacked something in his line. 
When he came in you knew you didn’t 
want anything. When he went away you 
were satisfied that if he had not called you 
would have missed something that would 
have interfered with your business. 

Se SE 

W. H. Dayton, of the Excelsior Needle 
Co., Torrington, Conn., sailed for Europe 
on the ‘‘ Paris,” on the 15th, to be gone 
about two months for business and recrea- 
tion. 

Professor John E. Sweet and wife will 
sail for the same destination on the 8th of 
September. 








—- 
Literary Notes. 

We are indebted to Mr. Arthur Falkenau, 
of Philadelphia, fora pamphlet which is a 
reprint from the Proceedings of the Engit- 
neers’ Club, giving a paper by Mr. Falkenau 
on ‘The First United States Pneumatic 
Postal System The paper goes into the 
subject quite thoroughly, and gives an ac 
count of the leading features of European 
systems, as well as the plant in Philadelphia 
with which the author has been connected 
as an engineer. The paper is fully illus 
trated, and is very interesting. Mr. Falk 











A 


i nn 


ws 


-_ o~ 


ill 
of 


an 
tia 
ed 





equipment, ete. 








AUGUST 23, 1894 


nau states that pneumatic transmission by 
es is not mechanically economical ; only 


1) per cent. of the power required being 
applied to the work of moving the carrier, 


ile 90 per cent. is wasted in accelerating 
air and in its friction. Commercially, 


however, it proves very economical. 


)R°S MANUAL OF RAILROADS. 

(he 27th annual number for the year 
294, has been issued. It contains a vast 
ount of information relating to the rail- 
ids of the United States, Canada and 
xico, their histories, financial standing, 
No one who has occasion 
keep well posted on railroads can afford 
be without this manual, which has long 


since become standard. Published by H. 


& H. W. Poor, New York. 











uestions of general interest relating to subjects dis- 
ad in our columns will receive attention in this 
wiment. The writer’s name and address should 
ys accompany the question. Neither correct initials 
location will be published when there is a request to 
t effect. 
munication, they should be written on a separate 
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If questions are enclosed with a business 


(393) E. T. 8., Toronto, Can., asks: Can 
flat steel y's inch and } inch wide be welded 
by electricity so as not to injure the steel? 

{—Yes. 2. Willit be possible to temper 
this steel and not show a weak spot?) A — 
We believe itcan. 3. Who does such work? 

{.—Electric Forging Co., Boston, Mass. 


(394) H. K., Buffalo, N. Y., asks :—What 
appliances are there for preventing smoke 
from soft coal, how successful are they and 
what do they cost? A.—It would be im- 
possible to enumerate the devices for this 
purpose, costing all the way from $10 to 
$1,000. So far, a good fireman is perhaps 
the most successful. 2. Will steam jets for 
this purpose injure the boiler? A.—No; 
not if properly used. 


(895) G. C., Pueblo, Colo., writes: In 
one of your issues you have illustrations of 
a Corliss valve gear. I have sent my copy 
to a friend, so I cannot give you the date. 
Kindly send me two copies of this issue. 
A.—The illustrations to which you refer 
will be found in our issue of July 3, 1890. 
We have no numbers published previous to 
1893 in stock, and, therefore, cannot com- 
ply with your wishes. 


(396) J. B., Allegheny, Pa., asks: Can 
you imform me where | can get working 
drawings of a Corliss engine? A.—We 
know no other way of procuring these 
drawings than by buying them of a builder 
of Corliss engines, or by buying the book 
treating on these engines, by W. H Uhland. 
The latter is a very expensive book, but it 
is probably as cheap as a set of drawings 
bought from a builder. 


(897) A. K., Montreal, Canada, writes: 
Kindly inform me from what source I can 
get a full descriptive explanation of the 
construction and working of the Corliss 
engine. A —You will find the information 
you seek in W. H. Uhland’s book treating 
on the Corliss engine and allied steam 
motors, working with or without automatic 
variable expansion gear, including the most 
approved designs of all countries, with 
special reference to the steam engine of 
the Paris International Exhibition of 1878. 
Translated, with additions, by A. Tolhausen. 


(398) W. C., Philadelphia, Pa., writes: 
Kindly give me the addresses of builders of 
machinery for the manufacture of matches, 
also for splitting whalebone. A.—The de- 
mand for machinery of this kind is so small 
that it is very doubtfulif there is a man- 
ufacturer who makes a specialty of build- 
fog machines of this class. Probably builders 
f woodworking machinery, the addresses 
if some of these are given in our ad- 
vertising columns, may build them for you. 
It seems to us that you will have to get 
drawings made by a competent mechanical 
engineer, and then have the machines built 
to order. 


(399) W. L. C., Grand Rapids, Mich., 
writes: There is in your city some one who 
sells a little book containing designs of and 
directions for constructing letters and fig- 
ures with parts of a Chinese toy known as 
the ‘‘ Fangram.” The toy consists of seven 
pleces, and when put together form a 
square. Any information you may give me 
in regard to this will be greatly appreciated. 

1.—The toy is called the ‘‘anchor puzzle ; 
it is made in Germany, and can be obtained 
from E, I. Horseman, dealer in toys, 341 
Broadway, New York. A book of direc 





tions and patterns accompanies the toy. 
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Price, 20 cents. 


(400) J. B. H., Meriden, Conn., writes: 
Kindly inform me what I can put on the 
outside of cotton hose to keep it from de- 
caying. A.—A manufacturer of cotton 
hose informs us that the treatment of the 
hose during its manufacture is such as to 
prevent decay, and nothing can be used af 
terwards without injuring the rubber. 2. 
What size of hole in the nozzle will throw 
the water through the greatest distance? 
The hose is } inch diameter, pressure about 
50 pounds per square inch. A.—In practice 
the general proportions of the nozzle are: 
Length from 6 to 10 times the diameter of 
the hose, and the outlet end of the nozzle is 
4 of the diameter of the hose. According 
to this you will need a }-inch hole in the 
nozzle 


(401) W. H. L.,, Oil City, Pa., writes: I 
would like to inquire as to the best draw- 
ing table on the market according to your 
knowledge of them. and in what issues of 
the AMERICAN MACHINIST were they illus- 
trated. A—You will find illustrations of 
drawing tables in our issues of September 
15, 1888; January 9. 1890; January 28, 
1892 ; November9, and December 21, 1893 ; 
February 15, and April 5, 1894. From these 
you must make your own selection; we 
cannot recommend one in preference to 
others. 2 I would like to know of some 
good book treating on co-opcration and 
profit sharing. .A.—Probably the ‘‘ Manual 
for Building and Loan Associations,” by H. 
8S Rosenthal, will furnish you the informa- 
tion you seek. 


(402) N. O. P., Maori, New Zealand, 
writes: Please furnish me with the addresses 
of firms who manufacture an electric appa 
ratus for domestic use, such as cooking, 
heating fiat irons, etc. I have read descrip- 
tions of such apparatus exhibited at the 
Chicago Exposition, but have been unable 
to procure particulars. Kindly state your 
opinion of such apparatus, and whether 
you think it can be applied to do the cook- 
ing in large public institutions. Perhaps 
some of your readers will kindly give their 
experiences. A.—The manufacturers of 
domestic heating apparatus, etc, are: 
American Electric Heating Co, Boston, 
Mass ; Ansonia Electric Co., Chicago, II1.; 
Burton Electric Co., Richmond, Va; G. 
Cutter, Chicago, Ill.; and Railway Equip 
ment, Chicago, Ill. We cannot express an 
opinion, as we have had no experience in 
this line. We shall be pleased to hear from 
our readers. 


(408) A. A. A., Chicago, Ill., writes: 
Please describe the process for tempering 
common helical car springs. The size of 
steel is 14 inches to 1} inchesin diameter, 
outside diameter of springs from 4 to 6 
inches, height 8 to 10 inches. A.—For 
springs made of steel of such a large cross- 
section, the following process has _ been 
adopted: Heat the spring evenly to a 
cherry red, and immerse it in a tank con- 
taining fish oil, and swing it slowly back 
and forth, then cool in a tank of water. 
The period of immersion depends on the 
cross section of the steel, and is governed 
solely by the operator’s judgment; the 
time of immersion in oil wili be about 35 to 
40 seconds for the springs referred to; if 
on removal the oil on the spring takes fire, 
it should be re dipped for a second, and 
then put in the cold water tank to cool off. 
To keep the tempering oil cool at an even 
temperature, the tank of fish oil is placed 
in a second or outer tank containing water, 
a circulation in the latter is maintained by 
& pump, the water being kept cool by a 
constant overflow. Resin and pitch are some- 
times added to the oil to increase its harden 
ing capacity. When only a few springs 
are to be tempered, the spring is heated 
evenly to a cherry red and immersed in fish 
oil, until, according to the operator’s judg- 
ment, it is sufficiently cooled and then held 
over a blacksmith’s fire and the oil blazed 
off, when a blue flame appears, the spring 
is removed and allowed to cool in the 
open air. If after this operation it is found 
that the spring is too hard, it is re dipped 
in the oil and again blazed off. 


(404) Machinist, Richmond, Va., writes : 


I inclose a sketch of a skeleton frame 
made of steel and wood, the following are 
the dimensions of the materials used : 
Side rails ¢ inch thick, 14 inches deep ; 
slats ;*; inch thick, 14 inches deep ; cross 
bars 2 inch thick, 14 inches deep. These 
form 66 cells 14 by 4 inches. I shall con- 
sider it a great favor if you will give me 
some information as to the best material 
to use for these frames, and refer me to a 
manufacturer who could make them reas- 
onably cheap in large quantities. I will 
state | am now making these frames out 
of steel and hard wood; steel is too heavy 
and unnecessarily strong; hard wood is 
strong enough, but it causes too much 
friction, ana besides it is liable to warp, 
which is somewhat objectionable. I would 
like to make them out of some material 
that is not as strong as metal, and is nearly 
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as light as wood. 





I would also like the 
material to be such as can be washed, as 
in the use of these frames they become 
dirty and will have to be washed once or 


twice a month. A —It seems to us that 
aluminum will be the most suitable mate 
rial for your purpose. It answers all the 
requirements—it is light, strong enough, it 
will not warp, can be very easily kept 
clean, and will not cause much friction. 
The expense, at first sight, may appear to 
be objectionable, but when it is remembered 
that with the use of aluminum the whole 
frame can be cast in one piece, thereby sav- 
ing the expense of labor of building the 
frame and that the dimensions of the details 
can be reduced, it is doubtful if the ex- 
pense will be a serious objection. There 
are several firms in your city who should be 
able to make these frames for you. 


(405) J. F. 8., Atlanta, Ga , writes: Please 
inform me how to get the pitch diameter of 
a pinion or gear if either of them is lost. 
A —First find the diameter of the pitch 
circle of the gear on hand. This is found 
by subtracting from outside diameter of the 
gear, or the addendum circle, the whole 
depth of the tooth, and adding to the re- 
mainder ,'; of the thickness of the tooth 
measured on the center of its depth, all in 
inches, the result will be the pitch diam- 
eter. Multiply this diameter by the num- 
ber of teeth in the lost gear, and divide the 
product by the number of teeth of gear on 
hand, the quotient will be the pitch diam- 
eter of the lost gear. 2 Please inform me 
how it is determined that the pitch is 7 or 
some other figure. A—We presume that 
you refer to the diametral pitch. If the 
circumference of the pitch circle is divided 
by the number of teeth in the gear, the 
quotient will be the circular pitch. In the 
same manner, if the diameter of the pitch 
circle is divided by the number of teeth, the 
quotient will be the diametral pitch. Thus, 
if a gear is 12 inches pitch diameter, and 
has 84 teeth, and if we now divide 12 by 84, 
we have }j = } inch forthe diametral pitch of 
this gear. Generally, in speaking of diam- 
etral pitch, the denomination of the fraction 
only is named. ! inch diametral pitch is 
then called 7 diametral pitch. That is, it 
has been found more convenient to take the 
reciprocal of a diametral pitch in making 
calculations. The reciprocal of a given 
number {is the quotient obtained by divid 
ing 1 by the given number. Thus the 
reciprocal of } is 7, because ! goes into 1 
seven times. From the foregoing we have 
the following definition: Diametral pitch 
is the number of teeth to one inch of diam 
eter of pitch circle. Thus ! inch diametral 
pitch we would call 7 diametral pitch, 
because there are 7 teeth to every inch in 
the diameter of the pitch circle. 8. Which 
is a good book on this subject? A— 
‘Practical Treatise on Gearing,” published 
by Brown & Sharpe Manufacturing Co., 
Providence, R. I. 


(406) L. B. M., Vicksburg, Miss., writes : 
In answer to question 300 you said that for 
shrinking locomotive tires on their centers 
.00106 inch per inch in diameter is allowed. 
Are you sure that by working to those fig- 
ures you will make a fit that will stand the 
ordinary wear? In figuring on .00106 inch 
for a 5-foot center I get .0636 inch, which I 
am sure is less than what is allowed for 
shrinkage of tires on 5-foot centers in the 
repair shop in which I am engaged. A — 
In 1886 the American Railway Master Me- 
chanics’ Association recommended and 
adopted the following diameters as stand- 
ards: 

Diameters of Wheel Inside Diameters of 
Centers Tires. 


8 inches 38 inches less 0.040 inch 
vs Pee ace win 0.047 * 
50 ” rN rer 50 ad ** 0.053 

5b FY 56 si * 0.060 

ee ee é 62 * 0.066 

66 abe ar ete 6 ain * 0.070 


From the above table we find the average 
allowance for shrinkage to be .00106 inch 
perinch. Practice has shown that this al- 
lowance is suflicient. 2. In taking off an 
old tire by heating it by means of peforated 
pipes placed around the tire, encased by 
sheet-iron covers, does the heat affect the 
centers enough to produce an error in mak- 
ing a fit with a new tire, I mean taking the 
size of center immediately after the old tire 
has been taken off? A.—The heat may af- 
fect the center, we should never measure it 
before it has been thoroughly cooled. 3. 
What is the pressure per square inch, and 
at what distance can water be thrown 
through alinch nozzle standing 500 feet 
froma reservoir, which is 180 feet high, and 
sets on 4 hill 300 feet above the level of the noz- 
zie? A.—That will depend on the diameter of 
the water main, the smoothness of the inner 
surface and the number of bends in it. You 
will find rules for computing the height to 
which the water can be thrown in the treat- 
ise on ‘‘Hydraulics,” by M. Merriman, pub 
lished by John Wiley & Sons, 53 East Tenth 
street, New York. 
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Results of Experiments with a Fifty 
Horse-power Single Non condensing 
Ball and Wood Engine to Determine 
the Influence of Compression on the 


Water Consumption.* 





By Pror. D. 8. Jacosus. 

In a paper presented to this society, at the 
recent Chicago meeting, by Mr. F. H. Ball,+ 
a theory was advanced in regard to the 
probable effect of compression on the 
economy of the steam engine, and a law 
was suggested for determining the most 
economical compression curve. Since that 
meeting, an opportunity has been afforded, 
at the Stevens Institute of Technology, for 
investigating this subject by experiment, 
and the following pages are a record of the 
facts thus obtained. 

The engine used for this purpose, which 
will be more fully described further on, 
was provided with two valves for alternate 
use, one of them being a special valve 
arranged for obtaining full compression to in- 
itial pressure, as shown in Fig. 1 (page 10). 
Owing to the rather large clearance of this 
engine, it was found impracticable to obtain 
the compression curve sought, if any later 
cut off was used than the one shown, giv- 
ing only about 20 pounds M. E. P., and 
thus limiting the M. E P. of Fig. 3 to 
about 30 pounds, which is considerably 
below the rated capacity of the engine at 
which it is supposed to give its highest 
economy. It was also found necessary to 
reduce the pressure to about 71 pounds to 
obtain the desired compression, and the 
temporary foundation made it necessary to 
run the engine about 50 revolutions per 
minute below its normal speed; so that, 
because of this reduced speed, the low 
boiler pressure, and the small load, the con- 
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sumption of steam per indicated horse- 
power per hour was considerably above 
what might have been expected from an 
engine of this class under more favorable 
conditions. These unfavorable conditions, 
however, did not present any obstacles to 
the investigation that was sought regard- 
ing the relative economy of varying 
amounts of compression. 

The experiments prove that for either 
equal amounts of work produced, or for 
equal points of cut-off, the cushion steam 
in an engine should not be compressed as 
high as the initial pressure but to some 
lower pressure in order to obtain the best 
economy, thus verifying conclusions ar- 
rived at by theory in the paper referred to. 

The results obtained are as follows: 

With a special valve in the engine, so 
arranged as to compress the cushion steam 
to the initial pressure, and cut-off at one- 
quarter stroke, the steam consumption was 
87.9 pounds per hour per horse- power. 

For the same work as with the special 
valve, and compression to two-thirds the 
initial pressure, the steam consumption was 
86.8 pounds per hour horse-power. 

For the same cut-off as the special valve, 
and compression to about five eighths the 
initial pressure, the steam consumption was 
34.8 pounds per hour per horse power. 

The cylinder dimensions were: bore, 
10 inches ; stroke, 11 inches. The steam 
pressure averaged about 72 pounds above 
the atmosphere, and the revolutions 250 per 
minute. 

The average indicator cards for the three 
sets of conditions are given in Figs. 1, 2 
and 8. 

The special valve released the steam at a 
later point in the stroke than the regular 
valve, so that small corrections have been 
made in the above figures to eliminate varia- 
tions from this cause, by extending the 
expansion line in each case to the end of 
the card, as represented in Figs. 1, 2 
and 3. 

A Barrus calorimeter was employed to 
determine the amount of moisture present 
in the steam, and the moisture was deducted 
to obtain the steam used. In making the 
tests, the work developed by the engine 
was absorbed by means of a Prony brake. 
The exhaust steam was condensed in a sur- 
face condenser, and weighed. Indicator 
cards were taken every five minutes, the 
indicator being cleaned and oiled between 
each three cards. Readings of the revolu- 
tions, temperatures, pressure, etc., were 
also made every five minutes. The water 
was collected in barrels, and weighed each 
fifteen or twenty minutes. The weighings 
agreed very well among themselves. All 
tests were an hour or longer in duration. 
In order to make certain that the tests were 
long enough to insure the proper accuracy, 
the steam per hour per horse-power was 
calculated for the first half of five of the 
runs, and the maximum discrepancy be- 
tween the results for the first half of the 
runs and the entire runs was found to be 
one-tenth of a pound of steam per hour 
per horse-power, or about one-fourth of one 
per cent., this is less than the possible error, 
and thus proves that the tests were of ample 
length. 

The results of the separate tests are given 
in Tables I. and II. The tests made under 
similar conditions are seen to agree very 
well among themselves, the greatest dis- 
crepancy being one per cent. 

[The results of the tests were given in de- 
tail by the author in tabular form, Tables I. 
and II., which we reproduce, being made 
up from these. } 

The Barrus calorimeter was attached in 
the main steam pipe about three feet from 
the steam chest. The waste steam was 
carried off a short distance through a three- 
quarter-inch pipe, which produced a slight 
back-pressure, so that the lower thermom- 
eter read 213° when the exit steam was 
saturated. The various percents of prim- 
ing are given along with the average data 
for the tests in Table III. .... 

The indicator spring was tested over the 
entire range of the indicator cards, and all 
yariations in the scale were corrected for 
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by employing the scale corresponding to 
each ordinate of the forward and back- 
pressure lines, as explained at the last 


meeting of this society in a paper onthe practical errors. 


h 
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Fig. 3. 
TABLE I. 
FINAL RESULTS OF TESTS, CORRECTED FOR DIFFERENCES IN POINTS OF RELEASE BY EXTENDING THE EX 
PANSION LINES TO THE ENDS OF INDICATOR CARDS, AS IS INDICATED IN FIGS. 1, 2 AND 3 
Steam pressure at engine = 72 lbs. above atmosphere. Revolutions per minute, about 250. 
Average 
? > . Steg 
Duration aero Indicated ream 
CONDITIONS No. of of test in effective horse per hour 
x Test. minutes pressure in Ss arar per horse- 
“| los. per sq. I . power. 
inch. 
; - 60 20.8 2.76 37 
Special valve so arranged as to compress the 4 100 = = 3° a0 A : 
cushion steam to the initial pressure. 6 120 20 90 32.79 37.09 
Average rnignia's Mewah aca ae esas F440 1a5 SNe POea esa ek Naeeeeee es 20 87 22 78 37.9 
Ordinary valve. Nearly the same mean ¢ f- 2 £0 20 37 22 65 36.8 
fective pressure as for the special valve. i 60 20 20 22 00 26 8 
Cushion steam compressed to about two- R 60 20 0”? 41 62 36 6 
thirds the initial pressure. mane oe ia 
MONO ose oie saa ase ie aSae SATA EID CEASE OEE ARR ee 20 20 22 09 36.8 
Ordinary Valve. Same point of cut-off as 1 105 28.14 30 29 35.0 
for the special valve. Cushion steam com- 3 ; 2730 30.46 347 
pressed to five-eighths the initial pressure. . nied . a 
BVOTOSO . iacaikisc sda ar alsa Gi Weiee ao Ek ewe bie® 27.72 30.38 34.8 
TABLE II. 
FINAL RESULTS NOT CORRECTED FOR DIFFERENCES IN THE POINTS OF RELEASE SO THAT THE STEAM USED 
PER HOUR PER HORSE-POWER GIVEN IN THIS TABLE IS THAT ACTUALLY CONSUMED BY THE ENGINE. 
Average 
; Duration Mean effect- Indicated Steam per 
; : No. of ig ive press ‘ hour 
CON ITIONS. pl of test in ; horse- 
rest. mina ure in Ibs. “eg per horse- 
ac per square I power. 
inch. 
H 60 20.69 22.68 38.1 
: 5 ) 5 v4 ») £ « € 
Special] valve so arranged as to compress the 5a = 4 = rg 4 8 
-ushi ste; »j i res) re u *. * mad OO. < 
cushion steam to the initial pressure, 6 120 20.78 22.7 38 | 
6a 60 20.72 22 62 88.2 
Average, not including partial runs, marked @ ............... 20 75 22 67 B8.2 
Ordinary valve. Nearly the same mean ef- 
fective pressure as for the special valve 2 80 18. 66 20.75 40 2 
when al owance is made for differences in 2a 10 18 71 20.89 4).2 
the points of release. Cushion steam com- 7 60 18. 48 20.13 10.2 
pressed to about two-thirds the initial 8 60 18 31 19 77 10.0 
pressure 
Average, not including partial runs, marked a ............. 18.48 20.22 10 1 
Ordinary valve. Same point of cut-off as 1 105 25.99 27.98 37.9 
for the special valve. Cushion steam la 60 25 99 28 O1 37.9 
compressed to five-eighths the initial press- 3 75 25 23 28 15 37 5 
ure. 3a 45 25.08 27 99 37 6 
Average, not including partial runs, marked a........... OF 25.61 28.06 37.7 
The averages marked a are for the first portions of the corresponding tests. These averages are 
used in calculating the performances for the first portions of the runs, which are shown not to vary ever 


one-fourth of one per cent from the results deduced for the entire runs. 
were of sufficient length: For comparative figures sea Table V. 

Comparison of Indicators. Cards for each 
set of conditions were taken, and it was 
found that the differences in the equivalent 
scales corrected for all variation between 


the cards under the several sets of condi- 
tions, and between the largest and smallest 
cards of a set, were within the limits of 
The average of the scales, 


= | 


This indicates that the runs 


or 58.2 pounds per inch, was, therefore, 
used in computing the horse- power. 

A small variation in the amount of work 
done will cause a greater discrepancy in the 
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results than the difference between the 

economy at full and for partial compression 

so that unless the greatest care be exercised 

in performing the experiments, the com 

parative results may be misleading. 
DISCUSSION. 


The secretary read a discussion submitted 
by Prof. John H. Barr, of Sibley College, i: 
which he gave an account of some experi 
ments made by him, in which different r< 
sults were obtained, results showing appar 
ently that the conclusion to be drawn fron 
Professor Jacobus’ experiments might b: 
contradicted by other experiments. 

Mr. Ball said he agreed with Professo 
Barr in some of the points made, but hx 
suggested that an explanation of the appar 
ent differences between the results obtaine: 
by the two sets of experiments might b: 
found in (what he presumed was the fact 
that Professor Barr’s engine had very sma! 
clearance, while the engine tested by Pro 
fessor Jacobus had unusually large clear 
ance. 

Professor Jacobus then drew upon the 
board, cards representing those obtained by 
Professor Barr and by himself, and stated that 
the results obtained by Professor Barr un 
der the conditions shown by his cards really 
agreed with his own results and were just 
what should have been obtained under the 
conditions according to the theory. 

>. 
In the Engine Room of the * Lucania.” 





The Engineer of London publishes under 
the above title some interesting facts and 
figures pertaining to what are now the 
largest and most powerful steamships en- 
gaged in the transatlantic service. Our 
contemporary says: 

‘*. .. It will be well here to go over 
somewhat old ground, and supply a few 
particulars of the construction of the main 
engines. They are each intended to indicate 
15,000 horse power, and that power has 
actually been obtained. We believe, how- 
ever, that the average working power is 
28,000 horse power for the two. They are 
peculiar in arrangement. Each engine has 
five cylinders and three cranks. There are 
two high pressure cylinders 37 inches in 
diameter. These stand each over a low- 
pressure cylinder, 98 inches in diameter, a 
single piston rod serving for each pair of 
pistons. Between the two low-pressure 
cylinders is placed one intermediate cy)- 
inder, 79 inches in diameter, into the valve 
chest of which both the high pressure cyl- 
inders exhaust. The stroke of all the pistons 
is 69 inches. The capacities of the cylinders 
are to one another roughly as 10: 49: 75. 
But, inasmuch as there are two !ow pressure 
and two high-pressure cylinders to one 
intermediate, the real proportions come out 
very nearly as 21 : 49: 150, or as 3.7 and 
20.8. If steam were cut off at half-stroke 
in the high pressure cylinder, and the effect 
of clearance neglected, the total expansion 
would be about 13.5to1. The safety valves 
are loaded to 165 pounds, so that if we take 
the initial steam pressure as 175 pounds 
absolute, the terminal pressure would be a 
little under 13 pounds absolute. This is, 
of course, higher than that obtained in 
practice, for sufficiently obvious reasons. 
Various changes have been made in the 
propellers of the ‘‘ Lucania” and ‘:’ Cam- 
pania,” and we do not know what is the 
precise number of revolutions made per 
minute now. We shall not be far wide of 
the mark, however, if we take it at a little 
more than 71, corresponding to a piston 
speed of 820 feet per minute. The two 
high-pressure pistons have piston valves. 
The propellers are three bladed, of manga- 
nese bronze, cast at Fairfield. The total 
weight of the six blades of the two pro- 
pellers is 48 tons, which is the weight of 
about 5,500,000 pennies, the normal value 
of which would be £22,916. We need 
scarcely add that pennies were not used for 
the purpose. 

... The engines are 47 feet high from 
the base to the top of the high-pressure 
cylinders; that is about the height to 
the top of the roof of an ordinary three- 
story house. The crank shafts are each 
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made of three pieces, and each piece weighs 
27 tons. The thrust shaft is 16 feet long, 
and weighs 29 tons; the crank shaft is 26 
ches in diameter; the propeller shaft, 24 
nches. The total weight of crank and 
thrust shaft, taken asa whole, is 110 tons; 
each of the six connecting rods weighs 10 
ns. 

No particulars have ever been made pub- 
lic concerning the quantity of coal used per 
day; but it is not difficult to arrive at fairly 
approximate figures, and these are startling 
nough. Itis said that the ‘‘City of Paris” 
and ‘City of New York”—now the ‘‘Paris” 
and the ‘‘New York”—get on with 850 tons 
per 24 hours. This may or may not be the 
case; but it is easy to see that the ‘‘ Lucania” 
and ‘Campania’ must burn much more. As 
we have said, we believe it to be pretty cer- 
tain that these ships each require 28,000 
horse-power to propel them at the enor- 
mous speeds which they so rigidly main- 
tain. The auxiliary engines in such a ship 
use & great deal of steam, which is not in- 
cluded in this 28,000 horse-power. The 
main engines are no doubt economical, but 
we cannot think that we shall be far wrong 
if we take the weight of steam used, all re- 
ferred to the main engines as 16 pounds per 
hour per horse, which at 8 pounds of water 
per pound of coal, represents 2 pounds of 
coal per horse-power, a very good result 
under the circumstances. It is possible, of 
course, that the consumption may be less 
than this, the evaporation higher; but the 
one eannot be much less, nor can the other 
be much smaller. 

Taking, then, the coal at 2 pounds per 
horse per hour, we have 56,000 pounds or 
25 tons of coal per hour, or 600 tons a day. 
That is to say, the consumption per day 
equals the contents of two 80 wagon coal 
trains. 

Through the engines will pass 8 x 25 = 
200 tons of steam per hour, or 34 tons of 
steam per minute; the feed-water will re- 
quire to pump it into the boilers about, 
when allowance is made for pipe friction 
etc., 100 indicated horse-power. The feed- 
water, taking 36 cubic feet to weigh a ton, 
would fill a tank 10 feet wide, 10 feet deep, 
and 72 feet long. 

To condense the 200 tons of steam about 
7,500 tons of water is pumped each hour 
through the condensers; that is to say, about 
one-half the weight—displacement—of the 
ship. This water would filla tank 20 feet 
wide, 10 feet deep and 1,350 feet long, or it 
would fill a dock 337 feet long, 40 feet wide, 


-and 20 feet deep. Flowing over a weir this 


volume of water would represent a not in- 
considerable trout stream. It is moved, 
however, with a very small expenditure of 
power, because there is virtually no head 
against the centrifugal pumps. 

In the boilers—twelve main and two aux- 
iliary—there are 102 furnaces. In each 
there is nearly 26 square feet of grate sur- 
face, or, in all, 2,625 square feet. That is 
the area of the floor of a great hall, 52 feet 
long, and 52 feet wide. Fifty tons of coal 
are required to charge the furnaces, and 
that is the quantity burning at one time. 
To burn 56,000 pounds of coal in an hour 
on these grates, about 25 pounds of coal 
must be burned per square foot per hour. 
This is not more than we should expect, 
seeing that the tops of the chimneys are 
120 feet above the grate level, and that 
very special facilities have been provided 
for the supply of air to the fire-rooms, al- 
though forced draught is not employed. 
Allowing 20 pounds of air to burn each 
pound of coal, we find that 250 tons of air 
per hour must pass up each of the great 
chimneys, 19 feet in diameter, and 130 feet 
ipart. This, atthe probable temperature at 
the top of the funnel, would occupy a space 
if about 11,200,000 cubic feet. 

The ‘‘Campania” has steamed from Sandy 
Hook to Daunt’s Rock at an average speed 
of 21.28 knots per hour. But taking 21 
knots as her velocity, she passes over 2,130 
feet per minute. In the same time her pis- 
tons make 800 feet. The speed of the ship 
is thus 23 greater than that of the pistons. 
If we take the length of the passage as 
2,812 knots, then each piston passes over a 
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space of 1,057 knots, and as there are six 


pistons, the total distance they make is 
6,342 knots. Those of our younger readers 
who are fond of graphics may find it in- 
teresting to plot the path in space of one of 
the pistons from the data we have given. 
It will be seen that the relation between the 
speed of a piston and that of a ship is very 
important. It is evident, for example, that 
if half the whole power, or 14,000 horse- 
power, were referred to the low-pressure 
cylinders of each engine, the average total 
pressure on the piston could not be less 
than 2% times half the resistance of the 
ship. But as in all probability the thrust 
effort, multiplied by the velocity in feet per 
minute, does not exceed one half the whole 
horse- power, then the piston effort must be 
twice half the whole resistance. We say 
half the whole resistance, because there are 
twin screws. The total thrust on the two 
blocks will in all probability not much 
exceed 100 tons, or, say, 50 tons on each. 

It will be seen that we have taken the 
consumption at 600 tons per day of twenty- 
four hours, and it may be said that this is 
an exaggeration, and that the consumption is 
really much less. This may be the case; 
but if so then either of four things must 
take place :—(1) The engines do not use 16 
pounds of steam per horse per hour; (2) 
they do not indicate 28,000 horse-power ; 
(3) the boilers evaporate more than 8 pounds 
of water per pound of coal; or, (4) any 
two, or all three, of these suppositions are 
facts. Now, as regards the first point. It 
will be admitted that a consumption of but 
16 pounds of steam per horse per hour 
represents a very good engine indeed. We 
are quite aware that higher duties by four, 
or possibly five pounds have been attained, 
but not at sea, and only under almost ex- 
ceptional circumstances on land. In this 
16 pounds we have included, be it remem- 
bered, all the steam used in driving, pump- 
ing, and electric lighting engines; for 
heating, and all the thousand and.one uses 
to which steam is put ina great ship, and 
all used, be it observed, more or less un- 
economically. As regards the second point, 
we have every reason to believe that the 
power exerted is more nearly 30,000 horse- 
power than 28,000 horse power. There 
remains only the boilers to be considered. 
There is nothing about them specially 
economical; nor is Welsh coal used, nor is 
the feed-water supplied at a high tempera- 
ture. We hold, therefore, that an evapora- 
tion of 8 pounds per pound of coal would 
be avery fair duty. But it will be seen 
that even if the boilers evaporated 9 pounds 
instead of 8 pounds, it would only affect 
our calculations by one eighth. The Cunard 
Company, following the example of the 
White Star, and indeed, of all other Atlantic 
companies, refuse to make their coal con- 
sumption known. We have, of course, no 
desire to break through this wall of reserve. 

But, on the other hand, it is open to all 
engineers to speculate, as we have done, on 
what the probable consumption of the ship 
must be, and we hold that if the entire 
horse-power in the ship, auxiliaries and all, 
is obtained at the rate of 2 pounds of 
North-country or American coal per horse- 
power per hour all round, the result is very 
satisfactory. Every passage across the At- 
lantic is, in a measure, a race against time, 
and little account of economy is taken as 
compared with speed. 


It is now time to say something concern- 
ing the performance of these phenomenal 
ships, which have been steadily augmenting 
their speed almost from the first. Last No- 
vember the ‘‘ Lucania” held the record for 
the fastest westward passage across the At- 
lantic, the run being made in 5 days 12 
hours 47 minutes, the average speed being 
20.93 knots. The ‘‘Campania,” on the 
other hand, held the record for the quickest 
eastward passage, the run being made in 5 
days 12 hours 7 minutes, or at an average 
speed of 21.28 knots. The figures are as 
follows : 


* LUCANIA’s > WESTWARD PASSAGE, 


Knots, 
October 29th, to 
- 481 


Pecan nie 


Daunt’s Rock, 12.55 Pp. M., 
noon October 30th : 
Ne Oe aa ee 
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THOVOERNOE BBG icc esvecccctees eC WOE ORS. ces cbeet “OMe 
November 2d .......... PCT TTT, ee ee, 
November 3d ......- puaneewatet cee ; t 
To 9.7 Pp. m., November 3d, Sandy Hook Light- 
We ck eeawceesucs cueees ee oer ee Cree 196 





TOGK si6 5-32 2780 
CAMPANIA’S EASTWARD PASSAGE, 
Knots. 
Sandy Hook Lightship, 9.10 a. m., October 28th, 

AR SER SABE A So i 65-560 se 60 Seabed qunss 200 sen 47 
SPR NE oes og ide ENN GK ve Wee euecese sek ee 
RON Gee rcacccsbWanw save eyeviews weeeecebiet 490 
October 31st ET ee Ce ee eee k 
PUR VASNEMEE NES, Wie s.kisxt Kea 400 cabeus teen saciacunecGue 
November 2d rere 


To 1.524. m., November 3d, Daunt’s Rock...... 293 
Total Pe ee ene ee 
These figures may be compared with 

those of the performance of the rival ships 

“Paris” and ‘‘New York.” They represent 

average, and not exceptional passages, for 

all four ships: 


seas Que 


AVERAGE PASSAGE. 


Queenstown to New York to Knots 

New York. Queenstown. per h’r 
cc6 Ue 20 Th 16 tli sacacenes, a aus cee 
5d. 17h. 27m. 20.76 
(evade cowetcdue 20.64 
5d.20h.50m. 19.90 


Southampton to New York to 
New York. Southampton. 
»+-6C. 16D. 16 mi. a wenn say See 
6d, 22h. 23m. 18,65 
a 18 66 
6d. 20h. 30m. 18.89 


Campania 


Lucania .....5d. 14h. 27 m. 


Paris; <6: 
New York ...6d.20h.50m. ....... 

There is, however, a later performance 
than any of those we have given. The 
following extract from the Liverpool Mer- 
cury of May 28, 1894, gives the particulars 
of avery remarkable round trip made by 
the ‘‘Lucania”: ‘‘The westward passage 
across the Atlantic is usually the most try- 
ing and protracted, but on rare occasions a 
vessel will carry easterly winds with her 
throughout it. The record passage in that 
direction was 5 days 12 hours 47 minutes, on 
the northerly route for a total distance of 
2,780 knots. The passage has now been 
made in only ten minutes longer time on 
the southerly route of 2,873 knots, or a 
greater distance by 93 knots. It has been 
done, too, in spite of the fact of six hours’ 
fog being encountered, during which the 
vessel proceeded at reduced speed. On the 
19.h instant the American line steamer 
‘‘New York” took her departure from the 
Needles at 1.35 Pr. mM. The Cunard steamer 
“Lucania” took hers about 23 hours later 
from Daunt’s Rock, Queenstown, and ar- 
rived at Sandy Hook Lightship about 4 hours 
sooner, having averaged over two knots an 
hour greater speed than her American com- 
petitor. The ‘‘Lucania” now excels all 
records in ocean steaming, in having made 
the round trip from New York and back 
again at an average speed of 21} knots per 
hour over a distance of 5,784 knots. The 
fastest railway express in the world could 
not thus maintain an average speed of 25 
miles an hour over a distance of 6,660 miles, 
with only one break on the journey. Had 
the ‘‘ Lucania” sailed on the short route, 
on which her record voyage was made, 
her passage would have been 5 days 8 hours 
39 minutes. Her sister ship, the ‘‘Cam- 
pania,” has already averaged close on to 
this speed on one trip, but on her present 
homeward voyage met with easterly gales 
and high confused seas throughout the 
passage, besides some fog, through which 
she was delayed leaving New York beyond 
her ordinary time. Nevertheless, her pas- 
sengers, the largest number that ever left 
New York so early in the season, were 
landed in Liverpool on Saturday afternoon.” 

Although we have already very fully de- 
scribed the ‘‘ Lucania,” it may be convenient 
to reproduce here the following figures 
which serve to emphasise the progress 
which has been made in Atlantic naviga- 
tion. The first steamer possessed by the 
Cunard Company was the wooden “ Britan- 
nia,” which started on her first voyage—to 
Boston—from the Mersey on the 4th of 
July, 1840—that is to say, just 54 years ago. 


Britannia Lucania, 


Te RE ee 207 ft. 620 ft. 
TOMO ines cose 1,150 12,950 
Horse-power........ 740 20,000 
CS errr re 844 knots 2144 knots 
Consumption of coal 

Oe Po 38 tons 600 tons 
BPP re 144% days 546 days 


Accommodation ... 115 passengers 1400 passeng’rs 

The crew of the ‘‘ Lucania” is divided 
into three departments, and numbers all 
told, sailing 54 hands, engineers and firemen 


190, and stewards 179, total 423 hands. 
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The Flow of Water to Propellers. 








Mr, J. A. Normand, the well known tor- 
pedo boat builder, has recently published a 
note, in which he points out that under 
certain conditions a vacuum may be formed 
in front of the blades of a propeller. Thus, 
if a flat plate is moved through a mass of 
water, the water will tend to flow in behind 
it at a speed proportional to the square 
root of the depth of the plate below water 
level. At a depth of 40 inches a vacuum 
will be formed behind a plate moving ata 
velocity of about 144 feet per second, and 
at a depth of 20 feet, the water will lag 
behind the plate, if the velocity of the 
latter exceeds 36 feet per second. This 
phenomenon can be well observed behind 
the rudder of a fast torpedo boat. At quite 
low speeds a hollow is formed behind the 
rudder when it is put over quite a moderate 
degree, and at high speeds this hollow may 
extend the whole depth of the rudder. Each 
small area of a propeller blade must act in 
much the same way as this, though in this 
case the velocity with which the water will 
tend to flow in front of the propeller blades 
will be increased by an amount nearly 
equal to the speed of the ship, and hence 
the phenomenon is not likely to become of 
importance except in the case of a shallow 
tug towing a heavy ship, or when the 
propeller of a torpedo boat is brought near 
the surface by the pitching of the boat. 
Some experiments made with the first class 
torpedo boat No. 153 showed the loss of 
power due to this action very clearly. The 
boat, which was built for the French Navy 
by M. Normand, has a propeller 6 feet 8 
inches in diameter by 7.8 feet pitch. The 
boat was moored to a quay, and her stern 
hoisted up by sheer legs so as to give differ- 
ent immersions to the screw. The height 
of water above the tops of the blades was 
in different instances 1.53 feet, 1.165 feet, 
-77 foot, and .54 foot. The engines in each 
instance were run at a number of different 
speeds, and the resulting thrust of the 
screw was measured by a dynamometer. 
At all depths of immersion the thrust was 
much the same, until a speed of about 120 
revolutions per minute was reached, after 
which the thrust at the least immersion 
became markedly less than the others. 
Thus at this speed the thrust was about 2.6 
tons in every case, but at a speed of 180 
revolutions per minute the thrust was but 
8.5 tons with the least immersion, 4 tons for 
the .77 foot immersion, and about 6 tons for 
the other two cases. This, however, was 
the limiting value for the 1.165 foot immer- 
sion, and at higher speeds but little increase 
of thrust was noted with this.—7he Steam- 
ship. 





<> 
* Anarchy in High Places.” 








The remarkable statement of a vice-presi- 
dent of the Pennsylvania Railroad in regard 
to the free pass evil presents as discourag- 
ing a picture of the prevalent moral tone of 
public life as has recently been drawn. Mr. 
Brooks refers, apparently, in the last part 
of his statement, to the State of Pennsyl- 
vania. That commonwealth has had in its 
constitution for many years a clause pro- 
hibiting the granting of free passes, or 
passes at a discount, to any person except 
officers or employes. And yet this writer 
tells us that the men in that State who 
make the laws, the officers who execute the 
law and the judges who interpret the law, 
are beggars of passes, and are daily de- 
manding of the roads that they violate the 
fundamental law to put money into the 
individual pockets of these men. It would 
be impossible to conceive of a situation 
more provocative of lawlessness and anarchy 
than this. What if it should appear, as 
may now seem possible, that the judges 
who issued the Debs injunction orders at 
Chicago, had their pockets full of railroad 
passes at the time? and that the United 
States marshals and other officers of the 
law were likewise in the pay of the rail- 
roads? This would be a situation to breed 
revolution. The policy of public owner- 
ship and operation of the railroads would 
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have to strive hard to produce so scandalous 
a state of things as is revealed by the recent 
Atchison developments and this letter of 
the Pennsylvania railroad official. Before 
we may hope to grapple successfully with 
the communistic spirit among the masses 
of the people, we have got to strike down 
this communism and anarchy in the higher 
circles of society. Out of the latter springs 
much of the former.- 
can, 


-Springfield Be publi 
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A Signal They Promptly Obeyed. 





At Seventh avenue and Fifty-third street 
workmen of the Metropolitan Traction 
Company are blasting out a trench for the 
new cable road to be built in Fifty-third 
street. On a recent day, about noon, people 
who were passing by saw the workmen 
scramble out of the pit as if their lives were 
in danger. Every one of them seemed to 
make straight for the sidewalk, and they 
almost clambered over one another in their 
haste to get away. Lookers-on thought 
that a blast had been touched off prema 
turely, and they prudently withdrew some 
little distance to be out of harm’s way. 

The workmen seemed to be in such a 
hurry that they did not wave the red flags 
which serve as danger signals People 
were expecting something dreadful to hap- 
pen. The elevated road structure might 
even be shattered. 

But nothing occurred. When the men 
reached the sidewalk, they quietly got their 
dinner-pails and sat down to enjoy their 
noon meal. They had merely heard the 
signal to stop work. 

The foregoing from the New Yorh: Tribune 
hasn’t the least point to it. There wasn’t 
the remotest reason in the world why these 
men should not have got to their dinner- 
pails just as quickly as they pleased. Such 
stuff as this makes one tired. 

-—— - - ope —-——— 

Matheson and Grant, in their half-yearly 
Engineering Trades’ Report, say that not- 
withstanding the extreme cheapness of steel 
and the more than corresponding reduction 
in the prices of finished work, the leading 
firms are only partially employed, and in 
seeking profit from the manufacture they 





have often to undertake troublesome and 
risky erection in situ at home and abroad. 
According to the amount of repetition, 
bridges up to 200 feet span can be pur- 
chased at from £10 to £13 per ton, and roof 
structures at from £12 to £15 perton. Dur- 
ing the last half year a considerable ton- 
nage has been made for English railways at 
home; the bridges for the Manchester Ship 
Canal have been finished, but much further 
work in warehouses, wharfs, and other 
subsidiary structures will be needed. There 
has been a moderate export of bridges to 
India, China and Japan. The principal 
railways at home are constantly extending 
and rebuilding their stations, and there is 
much strengthening and renewing of 
bridges. 
ee 
Flight By Steam Power. 





Engineering, of London, publishes in its 
issue of August 3d an account of the actual 
flight of a flying machine, constructed by 
Hiram Maxim, and driven by steam. The 
machine weighs, complete, 7,700 pounds. 
There are two screws 17 feet 6 inches di 
ameter revolving 400 turns a minute and 
giving a total thrust of 2,000 pounds. Each 
of these screws is driven by a compound 
engine. The boiler weighs 1,000 pounds, 
carries 200 pounds of water and develops 
steam for 300 horse power. The fuel is 
gasolene which vaporized and burned in 
several thousand jets. There is an aero- 
plane with 1,400 square feet surface, be- 
sides which there are other wings that assist 
in sustaining the weight, but like the aero 
plane itself have no independent motion 
The machine was an experimental one made 
to run upon a track, and with another track 
above designed to hold the machine down 
or prevent it from rising freely. During a 
trial which occurred July 31st, this upper 
track failed by the bending of an arm carry- 
ing a wheel and the machine rose but quickly 
came to grief through not being designedly 
and properly launched. Three men, in 
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cluding Mr. Maxim, were upon it at the 
time, and the result showed that a machine 
carrying its own fuel, boiler and engines 
can fly by sheer exertion of energy. 
a ee 

The ‘‘Campania,” of the Cunard Line, 
arrived in New York Friday evening the 
17th at the end of a trip, during which she 
made a new record for westward voyages of 
5 days 9 hours 29 minutes, ,which is 3 
hours 18 minutes shorter than the previous 
best record made by her sister ship, the 
‘* Lucania,” in October last. 




















the fiber mill at 


going in 


New machinery is 
Yarmouth, Me. 

An electric lighting system will be established at 
Bloomfield, Neb. 

An electric-lighting system wili be established at 
Woodbury, N. J. 

New machinery is being put into the pulp mill 
at Goffstown, N. H. 

A $10,000 stock company will build a red cypress 
saw mill at Patterson, La. 
The East Pond Mfg. Co., 
add 10 looms to their mill. 


Newport, Me., will 
Waterwork and electric-lighting systems will be 
established at Crowley, La. 

It is said that H. W. Hibshman will establish a 
hosiery mill at Fremont, Pa. 

It is said that a paper box 
established at Pontiac, Il. 
The Laurel Lake mills, Fall River, 
shortly enlarge their plant. 


factory is to be 


Mass., will 


An addition is being built by the Niagara Glazed 
Paper Co., Niagara Falls, N. Y. 


Captain Becker, of Snapping Shoals, will estab 
lish a knitting mill at Madison, Ga. 





Messrs. Graham & Graham, Tarrytown N. Y., 
will establish a wall paper factory. 
The Sharon (Pa.) Iron Works furnace, employ 


ing 150 men, will resume operations in full. 
to erect a plow factory 
Ark. 

The proprietors of the new knitting mill at Green 
Island, Troy, N. Y., talk of enlarging the plant. 

A. & E. F. Perkins will erect a large spool bar 

mill at South Twin Lake. near Medford Centre, Me. 

The Seyfert Rolling Mill, at Gibraltar, Berks 
County, Pa., has resumed operations. 


English capitalists are 
cotton tie mill and car factory at Gillett, 


An Albany (N. Y.) firm will establish the manu 
facture of shoddies in the Sprague Mill at Still 
water, N. Y. 

Bracey Bros. & McNair Company, of Chicago 
Ill., will erect an electric plant to light Wincheste1 
and Derchard, Tenn. 

The recently-burned Hilton Woolen Mills, at 
Edgewater, Va., will be rebuilt by Waugh, Perkins 
& Co., the proprietors 

English capitalists have been investing in land 
upon which to establish factories in the vicinity 
of Chattanooga, Tenn. 

Plattsburg, Pa., 
The 


Allen & Sherman’s pu’p-mill, 
was totally destroyed by fire last week. 
is estimated at $25,000. 


loss 


Certain New York men are considering the 
starting up of the Windsor Locks (Conn.) Steel 
Works, which have been shut down fornearly ayear, 

A newly-organized stock company will establish 
the manufacture of woolen goods at Sauk Centre, 
Minn. M. A. Scheldrup is treasurer of the com 
pany. 

The 
Conn , 
Jersey Gas and Construction Co., 
N. J. 

The Vulcan Iron Works of Chicago are adding a 
new building, 125x90 feet, to their establishment 
The enlargement was needed in order to keep pace 
with the growrh of the business. 

Under date of August 10th, The Lodge & Shipley 
Machine Tool Co., of Cincinnati, O., wrote us: 
“We have had more orders during the past ten 
days thanin any month for over a year.” 

In the 
Works, !ndianapolis, Ind 


Berlin Iron Bridge Co., of East Berlin, 
are putting up a gas house roof for the New 
at South Amboy, 


last few months the Indiana Bicycle 
. have shipped bicycles to 
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issia, Denmark, Vienna, Sweden, Honolulu, On August 20th, application will be made to 
fexico, and a number of other foreign coun-| charter the Brady’s Bend Coal and Iron Company, 
ies. of Kittanning, Pa. A number of capitalists, to- 


gether with W. J. Hammond, and W. J. 
Jr., of Pittsburgh, are interested. 


be wire nail department of the American Wire Hammond, 
iil Company, at Anderson, Ind., has resumed 
erations, putting 400 men to work. The rod 


: The Sylvan Steel Company, of Moline, Ill, have 
partment of the works has also resumed opera- 


broken ground for the erection of a building 190x 
DS. 260 feet. It will be constructed with steel frame 
itis contemplated to develop the water power | work, and it is expected to havethe building ready 
the Etowah River, at Rone, Ga., and erect a} for occupancy within sixty days. 

int for supplying electricity to thecity. Z. B. 
irgrove, J. W. Rounsaville and T. F. Howell are 
terested. 


The Wetherald Rolling Mill Company, of Frank- 
lin, Ind., has been incorporated. The plant of this 


é , company consists of five scrap furnaces, three 
The Worthington Hydraulic Works, at Brooklyn, | heating furnaces, and three trains of rolls, and 


Y., have decided to make large additions to 
eir already extensive plant, and have placed the 
ntract for this work with the Berlin Iron Bridge 
, of East Berlin, Conn. 
yut of the eight of the great manufacturing in- 
istries of Braddock, Pa., only oae is now idle, 
Edgar Thomson Steel Works, which includes 
converting, bloom and rail departments, and The Parsons Tool Company, of Cleveland, has 
e forge. It will resume. been incorporated by Frederick W. Parsons, Fred- 
erick P. Root, Robert A. Edmeston, Earnest P. 
Parsons, and J. F. Herrick. The capital stock is 
$50,000, and the purpose, the operating, manufact 
uring, and selling the double tool head for iron 
planers and shapers patented by F. W. and E. P. 
Parsons. 


was removed from Findlay, O., in 1893 


One end of the present foundry building of the 
Birmingham (Conn.) Iron Foundry has been torn 
out preparatory to running the foundations of the 
new building through. The new building will take 
in part of one of the cupolas of the old foundry. 


he resumption of work at the Coleman-Shields 
mpany’s mills, at Niles, Ohio, gave employment 
all the idle men in the town, and to many from 
ijacent places. Every manufacturing concern in 


Work has been resumed in every department of 

he New Haven Clock Company, and fully 500 
mployes, who have been idle over a month, bave 
The company reports an un- 
isual number of orders on hand. 


Duthie & Daggett, manufacturers of fine tools at 
Indianapolis, Ind., have leased the entire building 
on South Meridian street, formerly part of the 
Bryce bakery, occupying both stories of the build 
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width. | spindle mill at Nesbitt Shoals, in Spartanburg 
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These mitls, which will be of brick 
126 feet wide, and 2°0 feet long 


an order forthe steam engine | are building 
new and plant of 
American Machine Company, 


The Dug 
a I awius ke " | yi he rule 


} turn out 6 000 cans every ten hours 
before the ten 
ssing with 


t. I., has received 
o be used in the 
foward & Bullough, 
nanufacturers of cotton macbinery 
ae 

The Ely Novelty Works. situated in Girard, Pa 
entirely destroyed last 


extensive and stone, will be 


rdale Can Company is in its harvest time 
is that each man shall, with a machine. 
If the task is 
hours the man can 
orders are 


accomplished 
quit 
the works now that the men are working overtime, 


week by fire. The 
and go home, but 


pre 
so pr 


ept acistern, almost caused the entire destruc- 


st the works have been tur 
thetown. The loss is estimated at $25,000, pa shige ty palit ze 


It is stated that most 
are sold in Indiana, Illinois and Ohio, 
business despite the 
in this State Indianapo 


‘ and for some time 
10on of : 
ing out 80 000 cans per day 
of the 


the company 


cans 


building of the new 


Kensington, Pa 


The Pittsburgh Tin-plate : : 
iit extending its 
.. bas begun. The 


gloomy canning outlook 


nain building is to be 100x40 feet, with a boiler | gy aHlee 

wouse 43x35 feet, and picking room 35x30 feet. 

The entire building, with the exception of the The four new mills at the tin plate factory will 
iicking house, is to be of structural steel. The | be ready to operate by September. When the nine 
ant is laid out for six full mills, } mills are in operation the American tin plate plant 
The Dodge Manufacturing Co , Mishawaka, Ind., | Of ttis city will be by far the largest in the world | 
ranch house No. 43 has| Five mills have been in operation for several 


New York, 
power transmission | 


Dey street, 
200-page catalogue of 
including their well-known wood split 


months and the amount of tin turned out is simply 
The order book is crowded all the time 


ssued a 
enormous 


valley. Tae catalogue gives a very comprehensive |}and a vast amount of the product is daily leaving 
ist of common and uncommon machinery used in| Elwood for all parts of the world. This en'arge 
he transmission of power, in the introduction the | ment almost doubles the present capacity and out- 
ompany saying: ‘In compiling this catalogue | Put of the factory, and will furnish employment to 
we have endeavored to include | fully 200 more people, greatly enlarging the pay 


everything neces 


sary toa complete line of power transmitting ma- | Po! and proving a big thing for Elwood, The four 
chinery.”’ new mills will be ready to start up not laterthan 
September, and then the factory will employ over 


A special to the Frening Post from Raleigh N.C.. | 
Pacolet Mill No. 3, near Spartanburg, 8. C 

These wilt mi ke 
3,100 looms in operation in the three | The 
Pacolet and the Spartan mills. A new mill com 
to be known as the Nesbitt Shoals Company, 


5,000 boxes of finished tin 
Ind.) Weekly Journal 


500 hands and turn out 
each week South B 





Buffalo, N. 
their heating and 
Ashland Avenue 


Buffalo Forge Co, Y., has re- 


orders for venti- 


| ceived recent 
| 


| Jating system as follows: 





LECOUNT’'S NEW — ae MANDREL. 


Amateur’s Size. Wachiniot'.s Size, 





Taking anything from Wo Paice 
: : , sotot in. $16 

& tc 1 inch inclusive. : ah Oe er 
rice $5.00 8 Wwgs 2 a6 
ho ERP OTE. 5.00 d(withserews)2 "3 99 
Patented Dec. 25, 1877. 5 3 ¢4 44 


IF YOU WILL TRY THIS TOOL YOU W nee L NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPEC IAL JOBS MADE TO ORDER. 
These goods are for sale by CHAS. CHURCHILL & Co.. L’t’d, 21 Cross St., London, England. 
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BETTS MACHINE COMPANY, 
yy MACHINE TOOL BUILDERS, 


WILMINGTON, DEL. 











Sectional Steam Pipe 
ABSOLUTELY 


SELLING ACENTS. 


New ¥ ork, Robert A. Keasbey, 54 Warren St. 
3 Nigntingale & Childs, 134 Pearl St. 
1420 Callowbill St. 







Na Pha Macan & Co, 
pre, Wallace & Bro. 432 #.) ratt St. 
Washington, Wm. B Morgan, Builders’ Ex’e 
New Orleans, Delbert Engineering 0. 
Vemphis, Symmes & Co., 192 Front St, 


CINCINNATI: 114 West Second Street. 






THE GREAT COAL SAVER;...:~ 


Manufactured hy THE KEASBEY & MATTISON CO. 


AMBLER, 





and Boiler Coverings. 
FIRE-PROOF. 


SELLING ACENTS 


Sprinkman, 133 Sycamore St. 
lox Walnut St. 

20 Atwater St., Fast. 
Isth & Market Sts 
Mach'y Co, 


P. Conkling, 
1W. Badgley & Co. 
t Lake City. Utah & Mootana 
utte City, Mont., R. W. James. 
PA. Water Street. Be neiseoe, Vesolla & Deussing,2 






CLEVELAND: 117 alifornia St 





FITCHBURG MACHINE WORKS, 


FITCHBURG so yy ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 


HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St., Philadelphia. 


«Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
culars, the whole cover ng e very branch of Science applied 
to the Arts, sent free and free oF postage to any one in any 
part of the world who will furnish his address. 


THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges, 
Cannot be set wrong. 
Work must be correct. 
Time saved in Pattern 
making and all wood 
working. 

CATALOGUE FREE} 
FOX MACHINE CO., 
325 Nor. Front St., 
Grand Rapids, Mich. 

135 Finsbury Pavement, 

London, Tenclant 





SEND FOR 
CATALOCUE E. 


COOKE &* CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive. 


WRITE FOR PRICE LIST AND MENTION THIS P4PER 


48-inch Planer. 














BVVVVe BVoVVEVeEseseseswsse 


BUILDERS IRON FOUNDRY, 
FOUNDERS AND MACHINISTS, Providence, R. 1 


“OUR SHARE IN COAST DEFENCE —PART Ill.” 


The 12-inch Breech-Loading Rifled Mortars described in our pamphlets, ‘‘Our 
Share in Coast Defence—Part I and Part II,” have proved so attractive a subject 
that we have thought a description of the carriages on which these mortars are 
mounted will also be of interest to eng and machinists. We accordingly 
publish and will mail on application, a pamphlet giving a full account of the 
construction of the carriages. 













rineers 


AAA aaa DAAAAAADAADAADAADADAAAAAL 


ROOT’S FORCE BLAST ROTARY BLOWER. 
For rourOBES SMITH SHOPS, PNEUMATIC 








WORTHINGTON STEAM PUMPS 


FOR ALL 


BES VENTILATION, ETC. 
DUTIES. 





SLOW SPEED, BEST 
POSITIVE MECHANICAL 
“BALANCED. TION. HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 607 
CLEVEL AnD. 24 South Water St. 
HICAGO, 185 to 189 Van Buren St. 
- LOUIS, E ighth and St. Charles Sis. 


P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 1405-10 Manhattan Building. 


S. S. TOWNSEND, Gen, Agent.) 163 & 165 Washington St 
COOKE & CO., Selling Agents. f NEW YORK. 


Arch St. 

















In Writing Please Mention This Paper. 
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School, 


inches 


Denver, Col., requiring two (2) fans, 130 
and 100 inches respectively. with heaters 
containing nearly 30,000 feet of 1-inch pipe: Dart- 
mouth Street School, Worcester, Mass; Grammar 
Schools, Nos. 59 and 79, New York City, 130-inch 
and 140-inch fans, respectively ; Oregon State Agri 
cultural College; Pennsylvania State 
State College, Pa.: several Detroit Public schools; 
Eldora High School, Eldora, Ia.; Kirkwood Hall, 
Bloomington, Ind.; Mason City High School, 
Mason City, Ia; George W. Childs School, Phila- 
delphia; Ninth Ward School, Rutland, Vt.; Bank 
of Commerce, Buffalo, N. Y.; Erie County Peni- 
tentiary, Buffalo, N. Y.; Gallopolis Epileptic Asy- 
lum, Gallopolis, O. (nine buildings); Baltimore 
Music Hall, Baltimore, Md.; Denver State Capitol, 
Denver, Col.; National Union Building, Toledo, 
O.; Brooklyn High School, Brooklyn, N. Y.; Ers 
kine Church, Montreal, Que.; Old Ladies’ Home, 
Englewood, N. J.; State Insane Asylum, 8S. C.; 
Winnebago County Asylum, Wis.; Bay Shore 
School, Bay Shore, L. 1I.; New York High School, 
Delevan Wis.; Tenth Ward Public School, Milwau- 
kee, Wis.; Lancaster High School, Lancaster, Wis.; 
Fifth Ward School, Milwaukee; Normal School, 
Pasadena, Cal.; Stevens Point Normal School, 
Stevens Point, Wis.; State University, Minneapo 
lis, Minn.; Union Depot, St. Louis, Mo. 


College, 


The Buf- 
falo Forge Co. has been running right along full 
time to keep up with orders. 








Machinists’ Supplies and Iron. 





New York, August 18, 1894. 
Tron—American Pig—We quote standard brands, 


$12.50 to $18 for No. 1; $11 to $12 ¢ No. 2. 
Southern brands, $11.50 to $12.25 for ere 1; $10.50 
to $11 for No. 2; $10 to $10 25 tor No. 3; $10.50 to 


$11 for No. 1 soft: ; and $10.25 to $10.7 7) ‘for No. 2 
soft. Foundry No. 4, $9.75 to $10 25. 
Antimony—We quote L. X., S5ge. 


to 834e.; Cook- 





son’s, 934c. to 10c.; Hallett’s, and 
U. 8. French Star, 10c. 

Lard Oil—We quote 55c. to 
quantity. 

Copper—The market is scarcely active, with prices 
favorable to the buyer. For Lake Copper 9c. to 
914c. is asked, but large quantities can be bought 
at 9c. oreven lower. Holders of Casting Copper 
are more liberal in their offers; it is said that 


8.l4c. to 8.4 ; 


57c., according to 


8l6c. has been accepted. 
ead—The market is very unsettled. Spot lead 
is quoted at 350c. to 3.60c., futures at 3.35¢c. to 


3.50e. The demand is very light. - 
Spelter—The market is weak; 3.45c. is quoted for 
New York delivery. Buyers are well supplied, and 
are not eager to buy. 
Tin—The market closed steady, with 
higher prices. For spot 19.30c. is asked, 
made at this figure. 


* WANTED * 


** Situation and Help’ Advertisements only inseriea 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed to our 
care wil be forwarded. 


slightiy 
and sales 








Machinist wanted in a small shop in Wisconsin. 
Address, with references, J. R., Am. MACHINIST. 
Wanted—A mech. d’ftsman. P. 0, drawer No. 63, 
New Haven, Ct., stating age, exp. & pay expected. 
Foundry eng’r., German, unmarried, 10 yrs. exp , 
pract. & theor. educated, desires pos. 8S. H., AM.Ma 
Draftsman wants position; first-class: exp’d in 
mach. tools and general mach’y. Box 146,AM.MACcH. 
Draftsman— Young man, tech. edue’n and exp. in 
ice machine design, wants pos. Box 142, Am. MAcH. 
Mech’l eng.. member of A. S. M. E., is open fora 
pos. as chief draftsman. Box 147, AM. MACHINIST. 
A mechanic with technical education and_ expe- 
rience in fitting up for manufacturing, desires a 
position. Box 138, Am. MACHINIST. 
Situation wanted by a supt. experienced in mtg 
tools and milling machines, design ways and 
means to economize. Box 144, AM. MACHINIST. 








ESTABLISHED IN 1874. 


CLEVELAND TWIST DRILL CO. 


New York. 


100 and 102 Reade Street. 
85 Queen Vietoria Street, London, Kng. 


5 Nene Promenade, Berlin, (., Germany 
Cor, Lake and Kirtland Streets, Cleveland, 0, 





DETROIT TWIST DRILL Co., DETROIT, MICH. U. $. A 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 








Endorsed by Practical Mechanics Everywhere. 


Send for Catalogue. 





SEGOND-HAND MACHINE TOOLS, WACHINERY BARGAINS. 


Boiler Tools and Steam Hammers 
WILL BE SOLD VERY LOW BEFORE mer 


IRON PLANERS., ENGINE LATHES, 





19 in. x 3 ft. Wheeler. 1s in. x 6 ft. Blaisdell 
20“ x 6 Pratt & Whitney 13 x 4° P OW. Taper. 
= ** = 6 * Bosse 1 15 x 5 * Pond 
24 °° x 4° Wood & Light 16 x 6°* New Haven. 

24 x 5° New Haven 16 x 6° Ames 
26 x 7°‘ N.Y. 8. Eng. Co 18 x &* Putnam, 

30 x 10 * Bancrott 20 x 10 ** Fitehburg 

35 x 7 ** Hewes & Phillips. | 22 ‘* x &‘** Harrington, 

36 ** x & * Lathe & Morse a2 * = 10° Pond 

60 ** x24 ‘* Steam Eng. Co. 24 x 12 °° Putnam, 
. ERE ‘4 x &* Putnam 
SHAPERS. b x 15 * Hewes & Phillips 

8 in, Stroke Gould. 16 X 24°* Old Style ‘cheap.” 
16° ‘ Gould & Eber. 6 x a7 Ferris & Miles 
22 ** * Triple Geared is x 17 ** Hewes & Phillips. 

DRILLS. HAMMERS, 

8 Spindle Slate Sensitive. 50 lb. Helve, Bradley, Up'g’t. 
20 in. Swing Wheel Feed 300 Steam, Ferris & Miles. 
25 Prentice, complete ROO ** R ‘ 
= * Prentice Friction, 1200 * Dropwith Lifter, Farrel 
40“ Cinti, complete. F'd'y's Make, 

48 * " Old Style. . . mm * 

Radial Drill, 86 in, “compk te BOILER rOOLS, 

ay \ ra Rolls, 6,8 and 10\4 ft. 

MILLING MACHINES, Hor. Fiange Punch, “H. and J. 

Brown & Sharpe No. 6, Plain, Flange Clamps, ¢ 


i ft 
Planer, 16 ft. 


MISCELLANEOUS, 


Brainerd Plain. Table 30x 8 Bement Plate 
Garvin Lincoln, latest pattern 
with Centers, Vice Arbor, 


Lincoln Pattern, very cheap, Imp Brass Cabinet Turret 
BORING MILLS. I & Ww. 22 in Turret Lathe. 
Acme, 3'6 in, Bolt Cutter 
Bement No. 2 Hor., B. & D. Slotters 10 and 18in, Stroke, 
Bement Cyl. Borer, 12 to 36 in, Putnam Tool Grinder. 


Upright B. & T. Mill, 38 in. 
Pond Upright B. and T. Mill, 6ft. | Hand Jib Crane, “ Cheap.” 
B, & 8. Upright Turret Borer. | Allen Port Bridge Riveter 


J. J. McCABE, 


E. P, BULLARD’s '4 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. 


Screw Machine, 2 in. hole, 





E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 100 W. — Street. 
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DIES, 
DROP HAMMERS, : 
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ui 
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SPECIAL MACHINERY. 
The STILES & PARKER PRESS ¢ 





10 in. Post pee Ilin. x5 ft. Eng. Lathe. 
1o* * Auto. Feed to Table 14 “ @ * . 
for Butt Drilling. 15 -** 6and 8 ft. Eng. L athe, 


1, 2and 3Spindle Sensitive with 16 “ 5 6,7 and 10 ft. Er ng 
and without Power Feed. 3 6 7 ands 
2,3 and 4 Spindle Gang Drills. = * , 6,7, 8and 10 ft. 
20, 24, 26, 28, 30 and 44in. °° 21 10 and 13!, ft = be 
Win. Swing Post Drill 4 19 ’ oy 
> ft. Arm Radial Drill. 25 16 and 24 . s * 
| L2in. Stroke, 16in.x 16in, Crank 26 ‘ ) se a6 ¢ 
Planer, 32 16 . " = 
16in. x 4 ft. Planer ~. “= Rik . 
jie 5 and 6 ft. Mlaner, 2 ** «685 ‘ s 
8s “ Hands 57 in. Double tial ae 
30 Sand 10 ing Wheel Lathe. 
60 20 ; Bement Car Axle Lathe, 
a. * as ase 144 & 2in. Bolt Cutter Schenk's, 
9,12, 16 24 and 26 in, Stroke 7 Spa’ 1 Nut sg “Hy Dunel. 
Shaper. 2 ay 1 Profiler, No. 1P. & W. 
10 in, Stroke ~~ -tter. No. 1,2 and 2! » Serew Machs, 
Hyd. Rivetting Machine. P.& W. 
Crane, Both Al No. 1 Lincoln Pattern Miller. 
Punch and Shear, Hand Millers, Screw Slotters, 


Plate Planer. Mill and Cutter Grinders 


Lot of Miscellaneous 
Latest List. 


GEO. PLACE MACHINE C0., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 


Machinery, Engines, ete, Send for 





The ‘Eclipse’? Drill, Tool and Graver Sharpener 





The only practical device for 
the re-sharpening of drills or any 
other tools requiring a flat surface 
and fineedge. Itcan be adjusted 
to any angle, and by aid of the 
degree or index marks the drill or 
‘an be set to the desired angle 
almost instantly. 

Price, Size A $1 75, 
paid on receipt of price. 
EZRA F. BOWMAN & CO,, 


22 K. Chestnut St., Lancaster, Pa, 


COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 









sent post 












for reducing 
and pointing 
wire and tub- 
ing, If inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
SSNEEDLE 60. 


Torrington, 
Conn. 


25 to 30; fair ex- 
Write J. McCash, 


Wanted—Patternmaker; age 
perience, as partner in foundry. 
619 Harris Avenue, St Louis, Mo. 

Wanted—Active men; mechanical, civil, electri- 
sal engineers or draftsmen, well acquainted in 
their localities. Edwin Guthrie, Washington, D. C 
experience in tank, 
modern make; 2 years of 
same; references. Box 141, 


By young man, 28, position; 
truss, sheet iron work of 
foremanship in the 
AMERICAN MACHINIST. 


Y"anted position in college or trades school as in- 
stiuctorin patternmaking and mechanical draw- 
ing; thoroughly ecquainted with manual training 
in every detail; highest reference. W.G.H.O. A.M. 


Situation wanted—A_ practical man with exp. & 
ref., wants control of foundry plant ; understands 
his business thoroughly as mechanic and manager. 
Box 145, AMERICAN MACHINIST. 


Wanted—A first-class all-around machinist famil 
iar with gear cutting. Address, giving age, ex- 
perience, references and terms. Central New York, 
AMERICAN MACHINIST. 


An expert mech eng. & d’ftsman, pract. machin- 
ist, has wide exp. in drawing room & shop; well 
qualified to develop new ideas and further employ- 

er’s interests, is open for position in office or shop. 
Box 140, AMERICAN ‘MACHINIST. 


Position as superintendent or assistant in ma- 
chine shops is desired, Have had wide exp. in de- 
sign’g and construct’g isolated and town electric 
light’g plants. Kope driv’g and econom'!. unn’g of 
large power plants a specialty. A. B. C., Am. Macn. 


Wanted—A company manufacturing special ma- 
chinery of fine quality and intending to employ 
from one to two huvdred men, desires to secure 
the services of a superintendent of thorough ex- 
perience in the best American shops. One capa- 
ble of getting out the best work at fair cost in the 
most expeditious way, and a thorough organizer 
and manager of men is tke one sought for. The 
rigbt man will be fairly paid. Address Manufact- 
urer, 80 Market space, Washington, D. C. 





} MISCELLANEOUS WANTS 4 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care witli 
be forwarded, 





Cheap 2d hd lathes & planers. S.M.York,Clev’ dy 0 
3est Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
For Sale—Secon4-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E.O. Chase, Newark, N. J 


Wanted—To buy good second-hand tools. 
83, AMERICAN MACHINIST. 

For sale—Machine tool drawings, new & correct 
George W. Hart, 8 Ludlow Street, Cincinnati, ¢ 

For Sale—Foundry and machine shop in Florida 
Paying business; small capital. Address Mch 
AMERICAN MACHINIST. 

Iee machine builder, wishes to go in partnership 
with a party possessing a machine shop; has ma 
chines running & patent. Box 148, Am. MACHINIsT. 

Introduction and negotiation of American pat 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. | 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 

Do you want a picture of the famous Locomotive 
‘©9997’? Send 50 cents for our fine copper plate 
transparent picture (14x28), showing all parts inside 
and ou/side, all named and numbered, on satin 
gloss paper, for framing, educational, beautiful, 
correct. Locomotive Engineering, 256 B’way, N.Y 

For sale—A first-class foundry thoroughly equip 
ped with modern appliances, together with the rea! 
estate on which it stands. The plant has been suc 
cessfully conducted for over twenty years and is 
now Offered for sale because of owner's death 
For further particulars inquire of Thomas J. Kel 
ley, administrator, Willimantic, Conn. 


30x 









WiwwweS Chas. Churchill & Co., 


AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and syste- 
matic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


ENGLISH AGENCY: 
Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 





SECOND-HAND MACHINE TOOLS. 








ENGINE LATHES, | DRILL PRESSES. 
I3in. x 5 ft, Phenix. 10 in. Slate, 1 Spindle. 
14“ x 6 Bogart. | 10 3 Spindle, Slate. 
1D x 6‘ Blaisdel | No 1 2 Spindle, Garvin. 
15 x & * Fitchburg, re 4 3 if os 
16“ x 6 Perkins, | ae ‘ ‘ 
16 x 7‘* Bement 3 6 
16 x 6° . Reed. in. ppernes 
ws x 6% y Haven oP i Blaisdel. 
1s x 8 : <P 
ig x Re 5 ft. Niles Radial. 
18 x10“ 7ft. Alfred Box Universal Radial. 
2 x 6 Bullard. 9 ft. Holly Mfg. Co., Radial 
29 x12‘ Fifield. wee REW MACHINES, 
30 x12‘ Blaisdel, 1 Garvin. 
37“ x14" Old Style. 7 5 Brown & Sharpe. 
“ 
PLANERS. co ee a ee 
22 in. x 22 in. x 4 ft. L. W. Pond. | 3 Windsor Machine Co 
24 x24! x6 Whitcomb “2 16 Pratt Thitney. 
24 in. x 24 in. x 10 ft. Pease | “ 3 Gs th i o'r uieney- 
Planer Co. ' | 16in. x 5 ft. Flather & Co. 
28 in. x 28in.x 7 ft. New Haven. | 1g * x6‘ Hendey Mche. Co, 
SHAPERS, MIL LING MACHINES, 
10 in, Juengst Crank. No. 2 Garvin, Hand, 
10 ** Wood and Light Traverse ee Power. 
Head, Ba |. - 
15 in. Juengst Crank ; = 2 3p Universal. 
18 ** Putnam Traverse Head. | 5 Brainerd, Stan'’d Univ. 
DRILL PRESSES, 2 Garvin Li noon. 
10 in, Milliken Bench. 4 ck Feed. 


10 “ Gardam Sensitive. Garvin Heavy Sis ab Miller 


Also, a large number of other machines. 
and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also 51 North 7th St., Philadelphia, Pa. 


Write for nba list 





SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Sat:sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


Syracuse, N, Y. 








NEW AND SECOND-RAND MACHINE TOOLS 


ENGINE LATHES, MILLING MACHINES, 
3 2+ in. x 12ft. New Style jeach No. 2 and No. 4 
meery Engine Lathes, Garvin, 2nd hand. 
ew. A 1 P. & W. No. 3, Heavy 
1 each 22 in. and 24in.x ~~ Lincoln Pattern, 2nd 
12 ft. Standard, new. hand. 


1 each 21 x 8 and 11 Lodge 
RADIAL DRILLS. 


& Davis, 2nd hand. 
1 19in.x 6 Pratt & Whit- 4 52 in. Combination Up- 
right and Radial 


ney, 2nd hand. 
TURRET LATHES, NEW. 1 80 in. Combination Up- 
right and Radial. 


315 in. x 5 Lever and 
1 120 in. Radial. 


Sere w Movement to 
Turret. UPRIGHT SENSITIVE 
DRILLS. 


3 12x 4 Lever and Screw 
Movement to Turret. 
1 20in. Wheeland Lever. 


3 22in. x 8 Turret Chuck- 


ing. | ; 1 24in. B. G. P. F 
_ SHAPERS, 1 3 Spindle Sensitive. 
3 15 in. Crank. 1 1 Spindle Sensitive. 
2 20 in. Geared. 
2 26in. Geared. | 


THE LODGE & SHIPLEY M. T. 60., 


CINCINNATI, O. 


DRAFTSMEN’S comb. triangles, erasing stencils, etc. 
Samples 35c. each.) 0D. J. EELSEY, New Baven, Conn. 


PRATT INSTITUTE, 


BROOKLYN, N. Y. 
Department of Science and Technology. 


The two years’ Day Course in machine work gives a 
thorough preparation for pra tical work Tuition $30 00 
per term of six months. Eveni' g Class meets on M :nday, 
Wednesday and Friday of each wee. for course of six 
months, beginning September 24. This course affords the 
best possible opportunity for beginners at the trade to ob 
tain a thorough training in the use of all the shop tools 
Tuition for term of six months, $15.00, Tools and materials 
furnished without extra charge. For tuition and further 
particulars, address, 


F. B. PRATT, Secretary. 











order 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire 
similar in shape to those shown in the cut herewith. Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


‘Bicycle and Labor Saving Machinery a Specialty. 











STEE 


For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 


Cleveland Machine Screw Co., 





CLEVELAND OHIO. 


L BALLS 





SEND FOR 
CATALOGUE. 





shee 
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aeataliaeal 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
sortable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
x 0:0 14, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
Machinery. 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTR POWER. 








333 East 56th St, 


NEW YORK. 


ae: 
| 
T. Shriver & Co. 
MANUFACTURERS OF 
TRAVELING CRANES of 1 


capacity, to be operated by Hand, or w ‘holly r 
by Electricity, : tices ia 


3,5 and 10 Tons 











New Complete Illustrated Catalogue—Free. 


Norton ee WHEEL Co., 
WORCESTER, 


MASS. 








CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


_SEND FOR CATALOCUE. 
































MARIS AND BEEKLEY, 


2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 












A New “SAFETY” 









Traveling Crane. 





Latest Improvements. 













° No Jumping of Chains. 
wy, e¢ No Jarring of Load. Anti-Friction Bearings. 
WV] + ADAPTED FOR HEAVY OR LIGHT LOADS 
Oo si ee 
QF @ lay t : fachine Shops, Foundries, Elec'ris Light aud Power Plants. 
Ny he Z r EDWIN HARRINGTON SON & CO. (ING.), 
OF, = ) "MACHINE TOOL BUILDERS, 
t, 1515 PENNSYLVANIA AVE., PHILA., PA. 
ENGINEERS? MANUAL si! sau. i: 
AMERICAN INDUSTRIAL PUB. io, pridneneets Conn, , 





MILLING CUTTERS 


MILLING CUTTERS ANGULAR CUTTERS. 
WITH STRAIGHT END MILLS. 


OR SPIRAL TEETH 
SIDE MILLING CUTTERS MILLING ARBORS 


ad. ERLANDSEN. 


172 CENTRE ST, NEw YORK 





IF YOU WANT ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
QR AUTOMATIC DROP LIFTERS - 


SEND FOR CATALOGUE 


ee ECK MFG.Co, : 


(CMINER 5 race as 


7 LINE /N MARKET. 





| E 


GE LAR dlworks| 
33 sth HN ST. BOSTON,MASS. 
SEND FOR 1894 CATALOGUE 








FOOT or POWER, 
FoR METAL or WOOD. 
roe BEST. 
tHe FINEST. 


SAWS 


TRUMP BROS. MACHINE CO., Mfrs., 


WILMINGTON, DELAWARE. 


For sale by CHAS. CHURCHILL & CO., Ltd, 
London, England. 








UNIVERSAL LAMP HOLDER. 


Place your lamp just where you want it. 


if 2 
—\ 


Trade supplied. Salesmen wanted. Catalegue free. 
FARIES MFG. CO., - - 










xy 


Decatur, Ill. 





PAT se 
eases 


Ei es 

OFFIN BLEIGHTON® SYRACUSE.N.Y 
be biti titi ttt 
MACHINISTS’ SCALES, 


PATENT END GRADUATION 
Wo Invite Comparison for Accuracy with an others. 
EVERY SCALE GUARANTEED. SEND LIST. 

COFFIN & LEICHTON, SYRACUSE. N. ¥ 














PEAcresal. 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of | 
the American Machinist, containing | | 
this valuable series of articles, has | 
been so great, that, notwithstand- 
ing it has compelled us to issue 


articles, our stock is now limited to 
complete sets, with the exception | 
of two or thre 
hereafter be filled by the set only. | 

A number of engineering schools 
| are using these articles in lieu of a 
text book on this important branch 
of mechanics. 

The set of 92 papers will be sent by | 
| mail to any address in the U 
ada or Mexico for $5 00, postpaid, 


Order now before our stock 
: of papers is exhausted, 
e issues,and orders can 
ADDRESS : 


American Machinist, 
208 BROADWAY, 


-S.. Cane | 















special reprints of several of the! and toany foreign country for $7.00. ! NEW YORK. 
=== The National 
The Sample “= Feed-Water 
Heater 





Tells the Story. 


A sample of Dixon’ s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 








\ brass coil Heater 
delivering water t 
th 


The National 
Pipe Bending 
Co. — 
s2 River St. 
New Haven, (Ct. 





VEVSVVSSVsesessessesesess 
SPVVSVsSesessessssessess 














Style A, Three-Jaw. 
Or CHAS, CHURCHILL & CO., Ltd., 


Ask your nearest Dealer. or send to the 
Manufacturers for 


THE LATEST 
ie IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 
THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 





Style B, Two-Jaw. 
21 Cross St,, Finsbary, London, Eng. Awards at the World’s Fair. 





“‘CUSHMAN” 


CHUCKS. 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


work. é . ‘ 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 








Jordan Planer Chucks, 


4 Wayne St., 
WORCESTER, MASS, 












discounts. Prompt shipment. 
839Cortlandt St.,.N. 


The “National,” 


INDEPENDENT, 
UNIVERSAL, or 
COMBINATION. 
Est’d 1882. Strongest. Easiest to 
change. Best finis Reversible 
Jaws (patented) givin 5 changes 
including every possible position. 
ILLUSTRATEDCATALOGUE sent. labere! 

. 
Pr, cin obehen ae 
















WE LEAS, OTHERS FOLLOW. 





The HOGGSON on MFG. C0., 


Sweetland Combination Chuck, 


Reversible Jaws. Accurate, 
Standard Independent, Solid 
@ Shell, Solid Reversible Jaws, 
Strong and True. 

SEND FOR CATALOGUE, 


New Haven, Coun 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 





Adjustable Blade eine: 


Send for New 


in. to 24 in. 
Pamphlet. 


JAMES A. TAYLOR & CO. 





CTUNES 


CUPOLAS, LADLES, TRUCKS, 
Whiting F oundry Equipment Co., 


225 DEARBORN ST., CHICAGO 
New YorK OrFice, 182 Front Sr. 


HARVEY, 
SLL. 





NO 


MACHINIST 


will do without it, if he ever saw or used one of the 


‘“COLUMBIA’”’ 


CALIPERS. 


WHY NOT CET ONE YOURSELF ? 


For Catalogue and Prices address, 


CG. SMITH, 


Columbia, Pa. 





THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTCOMERY & CoO., 


105 FULTON STREET, 
NEW YORK CITY. 








PEQUOT DRILL CHUCK. 


For Price and Description, address | 


C.W.JORDAN. 


A new Drill Chuck having a more powerful gri 
than any chuck ever offered. This seems a heoah 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars, 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn, U.S. ie 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England. 





SKINNER CHUCKS. 


Independent and Universal 
Chucks,Combination Lathe 
Chucks with patent revers 
ible jaws, Drill Chucks, 
Planer Chucks 
Plate Jaws. 
SKINNER CHUCK CO., 
New Britain, - Conn, 
SEND FOR CATALOGUE. 


and Face 








Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


- POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonne nthal, Jr., Neue Promenade No, me 
Berlin, Germany; Se lig, Senpe nthal & Co., 85 Cueen 
Victoria St., London, E. C., England. 








NEW quarter turn 

motion to replace 
4 quarter turn belts and 
=; bevel gears. 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


NOISBELESE. 
Ann mm 





Pap special Screws and Studs 
in Brass or Steel. 


Gear Cutting, Sheet Metal Stamp 
in Automatic Machinery built to 
or Send sample or drawing for 
estimate. 


SITTMANN & PITT, 


363 ADAMS ST., BROOKLYN, N. Y. 


SAS TinGs 


For Machinery of any size, 
drawing 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE,47 Broadway, 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, ete. 


ae 





from patterns or 
Quality and finish unsurp: assed. Prices 





THE BURR & HOUSTON CO., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 













CLAW JACK, 


PRESSES, PUMPS, 


FITTINGS, PACKINGS, 
ACCUMULATORS. 
SEND FOR CATALOGUE D. 
THE 


NEW YORK. 


> AYDRAULIC MACHINERY, 


PUNCHES, JACKS, VALVES, 


W. & 8, Hydraulic Machinery Works, (7 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 and 210 E, 43d St, 


In use 


on 







over 


50 
Rail- 


roads, 


VREELAND TRANSFER JACK 








16 AMERICAN 









MACHINIST 


Aveusr 23, 1894 








14”, 16”, 18”, 22” and 24” 
ATTENTION. ENCINE LATHES. 


WE SHALL HEREAFTER HAVE A FULL mew ANT) anne 
LINE OF OUR OWN MACHINE TOOLS, ie. aiteas ‘. 
CONSTANTLY IN STOCK, AT THE WARE. 92°, 80" and 120 


ees & Coodwin, RADIAL DRILLS. 


67 8. Canal 8t. Dietz, Schumacher & CO., 
CHICACO, ILL. Cincinnati, Ohio, U.S. A. 





ENGINE-LATHE IMPROVEMENTS. 


Independent of Increased Diameters of Cones and Bearings. 
DIAMETERS AND LENGTHS may be made without the use of rules or 


calipers 
DIA’ IETE RS REPEATED ABSOLUTELY either in turning or chasing, 
also without calipers. 
WITHDRAWING THE TOOL reverses the carriage when screw-cutting. 
CHANGE GEARS are all steel and mounted on one shaft. 
CUTS THE ENTIRE INDEX of screws without removing a single gear and 
cuts spirals a duplicate of screw- -cutting index. 
MOST SUBSTANTIAL in design. Price, just where you can afford it. 
GUARANTEED equal toany tool made, inaccuracy, solidity and workmanship. 
SIZES, 18”, 22", 26' and 30” for quick delivery. 
Write for ‘‘25 Points of Excellence,” important as above. 


THE LODGE & SHIPLEY M. T. CO., CINCINNATI, 0., U.S. A. 





STUART’S PATENT COMPRESSION WEDGE — 


KEYS. 
KEY SEATINC. 
SLIPPINC. 
CHEAPEST in MARKET, eo t.e 
SIMPLEST and BEST 
SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes, 


R. J, STUAnT’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 





Ls.and, Favueowtn & Norton Gt. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON 6O., 











96 TO 106 BATES STREET, DETROIT, MICH. 
THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 
This machine works 
on an entirely new prin- 
So wa oe a 
. sey seither straignh 
Justice Hammers, | a or taper through work 
Steam Hammers, =) _ Bet Ea 


improved upper guide 
bar, the tool is held 
rigid,insuringa perfect- 
ly straight cut through 
out the stroke. All chips 
come out clear of the 
working parts of the 


i ‘4 ai) © machine. Micrometer 

{ 5 Le ) y screw regulates depth 

| a col » of cut. Forrapid work 

ie, fa —~.and exact duplication 

—r } -)— of same this machine 
a —_- a 2— has noequal. Send for 

’ —_ : ~ illustrated catalogue 

containing new rule for Standard Dimensions of Keys and 


MOLINE ILL. Keyways. 
MENTION AMERICAN <r oe inwaitinc, | BAKER BROTHERS, 365 South ErieSt.. Toledo, Ohio. 


” ESTER MACHINE. SCREW co | SENT HER IN DECATUR FOR $2.00. 


Drop Hammers, Crank & Friction, 
Eyebolt [achines, 

Hydraulic Tire Setters, 

Taper Rolling Machines. 














4 
Manufacturers of Set, oar & 
Machine Screws, Studs, etc, 





VOLNEY W. MASON & CO., 


rye . 
Friction Pulls § Clutches and Elevators 4 first-class Center Indicator, also a first-class Outside or Inside 
1 j | Indicator combined inone tool, Just what every machinist or tool- 
maker wants and ought to have. Write for circular, 


PROVIDENCE, R. I. J. T. SLOCOMB & CO., Providence, R. |. 




















gate Ke : r= 
—_— all a 


NO. 2 TURRET LATHE. 


TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


= MetalWorking Machinery 


IN NEW YORK, 
Write for Complete List, Catalogue and Prices 
LAIGHT AND GANAL STS., 
NEW YORK. 


THE GARVIN MACHINE CO,,**°°! ““raisoeceui, es 








EDEReDE 5 OnRGE INGS 


| ANG DON 
WORCES ER, ©) 








FLATHER & COMPANY, 


NASHUA, N. H., U. S. A. 


LATHES, 


=e SCREW MACHINES, 
17” Sorew Machine, 14” Hollow Spinde, 34” Bit. PLANERS ano SHAPERS. 





P. BLAISDELL & CO., 


L/MIN NSSSSS | 
la 
all — 
" ~ i 
| 














MANUFACTURERS OF 

























sno For caraLocue. WORCESTER, MASS.~ — mention tais paren. 











BENCH STRAIGHTENING SHOP : 
Ss mam CONVENIENCES. \ 


For Conerat Use 
Our regular line em 


CENTERS & TOOL ROOM Pn shaper 





15” 


Bel ‘ 
14 He a Fox Lathe. 
18’ Cab. Turret : 
18” Eng. Lathes. 
Power Presses. 


THE SPRINGFIELD MACHINE TOOL C0. ,- 


SP RI NC Fi ELD, OH 10. Core Rod Cutter and Shear. | 


New York Agent, J. J. MCCABE, 14 Dey Street. 








wi 


Provided for free use of water in all grinding opera- 


MANUFACTURERS OF 


‘Universal and Plain Grinding Machines. 


Any speed between maximum and minimum of 
rk and traverse of wheel acquired in an instant. 


tions. For convenience unequalled. Fully guar 


ant 


| ita 


eed. 


SEND FOR CATALOCUE. 


England: Chas. Churchill & Co., 21 Cross St., Finsbury, 
London, E. C. 
France and Belgium, Ad’Janssens, 16 Place de la Repub- 


ue, Paris. 


LANDIS BROS., WAYNESBRO, PA, 






Wied , ; 
Zs > 

i? ZERTIE 

No.3 UNIVERSAL GRINDER. 
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MORSE TWIST DRILL AND MACHINE COMPANY, | 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 













*|F. E. REED 60., 


Worcester, Mass., 





MANUFACTURE = 


ENGINE LATHES |, 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, {11 Liberty St., New York. 
60 South Canal St., Chicago. 








NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, | 

Etc, 


W.C, YOUNG MFG. CO,, “sce” 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 








can be made i 
will do better 
ascertain just 


The Cincin 





A I Lver’s PRorit 


Lies in the accuracy and amount of work it will or 


» produce ina giventime. No machine 


nor more than ours. Get our book and 


what it'll do. 


nati Milling Machine Co., 


CINCINNATI, OHIO 





Consumes less 
power and gives 
better results| 
thar any other | 
System. Infor- 
cheer- 
fully furnished. 


 < | 
> The Albro-Clem 
Elevator Co., | 


41] & 413 Cherry St. | 
Philadelphia, Pa. 


mation 











ZADJUSTABLE HOLDERS | 
ESCENT LAMPS. 
focwnire Co. WORCESTER, 


SEND FOR CIRCULARS. 


| Beware of Imitations. 


‘Albro Worm and Worm Gear! D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


mor f, X, L.<™ 
a 


TIPE CUTTING & ey MACHINE 





None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 








JONES & LAMSON MACHINE CO., 














Capacity 2 in. 


diameter, 


24 in long. 


2 BY 24 FLAT TURRET LATHE. 


SPRINGFLELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, 
Turret Machinery, Publishers 
of “ Rapid Lathe Work,” by 
new method (Hartness System). 
Send for catalogue. 


also builders of other 








HAND LATHES 
“SYINVId “S3HLVT 





NANT CO BOSTON 


—_———_$ $3) 


Draper Machine Tool Co., 


Successor to LATHE & MORSE TOOL C0, 
WORCESTER, MASS., U.S.A. 


Cu TING 


OFF 


MACHINES, the Latest and Best. 
HURLBUT ROGERS MACHINE CO., 


SO. SUDBURY, MASS. 














“ BUGO BILGRAM, 


MACHINIST, 
Successor to 


BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 
Mass, 


PRENTICE BROS... srs 


Drill Presses, 12 to 50-in. 
swing, Radial Drills, 
Gang Drills. Boiler 
Makers’ Drills. Radial 
Drilling and Counter- 
sinking Machines, for 
ship plate and bridge 
work, Special Drilling Ma- 
chine ary. 

Engine Lathes from 11 to 








Worcester, 















21-in. swing, any length of 
bed, with single or double 
back geared heads and any 
style of rest, with or with- 
out taper attachment, 
Send for Catalogue, 
FOREIGN AGENTS: 
Chas. Churchill & Co., L't'd, 
London, Eng, 
Schuchardt & Schutte, 
59-61 
Spandauerstrasse, 
Berlin, Germany, 
Adphe Janssens 
16 Place de la Repub- 
lique, Paris, France, 


Stan ard Upright Drill, Compcund 


Table. 20 to 50-inch swing. 





/ 


We show a better rec« 
us tell you all about it. 





7 SIZES. 


3 PIKE 


y UPRICHT DRILLS. 


LATEST DESIGNS. 


rd than all other houses combined. Let 


BICKFORD DRILL AND TOOL CO., 





STREET, 


CINCINNATI, OHIO. 


sine Psi mc 
ntler 


think without 


any ma hine 









Patent applied for 


Cn i= e are 
boug ht fr om you &¢ 


has come under our notice 
shop to use them, 


ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave,, Chicago, 


CHAS, CHURCHILL & CO., Ltd., 


), ARMSTRONG TOOL HOLDERS. 


ILLINOIS STEE ‘Ls co., 


Lathe and 


Jouve, Iui., February ten 1892, 
BROS. TOOL CO,, Cute ac lus 
using the lathe tools we 
ymstantly, and 
il Holder that 
certainly pay 


yme time aco 
doubt itis the best To 
It will 
Yours traly 
CHAS, PETTIGREW, Supt. 
MANUFACTURED ONLY BY 








Patent, 





MILLING MACHINES, 


MODERN DESIGN. 
HIGHEST GRADE WORKMANSHIP, 


Send for circular and prices of our 
new No, 0 Complete Universal. 


KEMPSMITH MACHINE TOOL CO., 


MILWAUKEE, WIS. 
THE VERNON 


Revolution Counters, Car Fare Registers, &c. 


3 —@ Positive Motion. 
qf Steel Gearing 
Brass Wheels. 


Absolutely 
Accurate 


§. M. BALZER, 


Manufacturer of Count 
ing and Measuring 
Machines. 


| 129 Worth Stree! 
@ NEW YORK 


“NEW BENCH DRILL. 














| Flat Belt, Rack and Pinion Feed, 


Write for Circular.) 


' paMOU Rt & LITTLEDALE, 204 KE. 43d St., New York. 





Send for Circulars Feb. 28, 
London, Eng , Agents. 1893. 
DipLoMAs AWARDED. Courses in other trades, 
all including thorough instruction in) Mathematics 
and Physies. Send for FREE circular, stating 
subject you wish to study to 
THE 
. 
Correspondence School of Mechanics 
SCRANTON, PA. 








W.D. FORBES & 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N.J. 


CoO., 


BINDING POSTS, CONTACT BUTTONS 


AND 


ALL 


ELECTRICAL MACHINE WORK. 


(TWO BLOCKS FROM 14TH ST. FERRY) 


FINE MACHINE WORK, 


LICHT FORCINC, 


DRAUCHTING AND DESICNINC. 





MANUFACTURED BY 
FITCHBURG, MASS. 





THE AURORA TOOL WORKS, Aurora, Ind. 





THE BECKER MILLER No. 4 
JOHN BECKER MANUFACTURING CO., 





Builders of Upright and Radial Drills, 








YY » i=] 
ze es 
SE: 
n~ 
” 
Mo Ba <x. 
=m - ‘S on 
FE = of 
& a s%s 
&o QO wi 
Dh Sea 
Ww nm =F Oa 
O98 Zina 
g | #253 
GiaqnAacs 
Aakee 
SHEE 
- 3ows Ww 
Me siya 
-° Sas 
2 g*eu 
@uv ss as 
QD i = 
=e ps is 
Oz 8 = 
No. 3 C, Forbes’ o 2 2: 
Patent Die Stock. © A 4 
Range 2 to 6 inches R. H. ome 


BARNES’ WATER EMERY 
[> TOOL GaINDER 


piping required to sup- 
ply it with water. Al 
ways ready for use 
Simplest in construc 
tion, most efficient in 
operation, Send for 
Catalogue and Prices 


W, FG John Barnes Co, 


ms. 1995 RUBY ST., 
=. ROCKFORD, tLe 
ENGLISK AGENTS, 


CHAS. CHURCHILL & CO.,1 ro 
@' Cross Sr.. Finseury LONDON ‘é C.ENG 
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MANUFACTURERS OF 


Sz MACHINE TOOLS. 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Oouplings, Eto. 


WM. SELLERS & CO,, Incorporated | 


PHILADELPHIA, PA, 








TE Ty i ALLSTATTER 60, 


HAMILTON, OHIO, U.S.A. 


OVER 300 VARIETIES AND SIZES OF 





= i> 7——F 
DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 
WELDING MACHINES 
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AND DROP HAMMERS. 











Vex 








rrétt 














Sfartett’s Coots: 


ARE WARRANTED SATISFACTORY. 
SEND FOR CATALOGUE. 
L. S. STARRETT, ATHOL, MASS., U.S. A. 
> o> +> +H o> +H +H Ho H+ H+ 


TELESCOr 
e SEND 
CATALOGUE 
w. & D.MOGEY. 
45 ST. BAYONNE Nu. 





FOR 


BUFFALO STEAM PUMP CO., NO. TONAWANDA, N. Y. 
Water-Works Machinery ,,. seccsa ce arenes. cin, 


STEAM | For all | PIMPS DEWITT W. SMITH, No. 15 N. 7th St., Philadelphia, Pa 
5 


services. A. BALDWIN & CO., New Orleans, La. 
INDEPENDENT CONDENSERS, JAS. B. CLOW & SON, Lake and Franklin Sts., Chi- 
VACUUM PUMPS, POWER PUMPS. cago, Ill. 


ae IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE Pumps, SINKING PUMPS, PRESSURE 


PumPs, VACUUM PuMmpPS, ARTESIAN WELL 
PumpPes, Power PumpPs, Etc.. Etc. 













24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PL. UNGER PUMP. 


LOWVILLE IRON WORKS CO., 


MANUFACTURERS OF 


PUMPS 


For Boiler and 
Feeding, other 
Elevator 4 purposes, 

Work, a Send for 

Pulp Mills, & Circular. 





LOWVILLE 
N. Y. 



















DETRICK & HARVEY 
MACHINE 60., 


Manufacturers, 


Baltimore, Md. 









PLANERS. 





CATCH ON NOW. 


You'll never get another chance. 


To any one sending us TEN CENTS 


(stamps or silver), previous to October 1st, we will 


mail one of our STEEL RULES with 


best two inch ends 
Only one rule 


HARDENED, a he 


same address. 


STANDARD TOOL CO., 


ATHOL, MASS., U. S&S. A. 
MANUFACTURERS OF 





MECHANICS FINE TOOLS. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery. 


DETROIT, MICH. 





The im phslaye Universal Bench Lathe. 


hed. sttnchanente. com- 
in one machine 

ATHE, UNIVERSAL MILL ING 
MACHINE, SCREW CUTTER 
AND UNIVERSAL GRINDER. 
The best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 


_ Manufactured by 
Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass. 








BUCK Tg TT TH THEE MICHINS 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock 1s nearly exhausted. Price, unbound, $3.00 per 
volume postpaid Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 
1898 are now carried in stock. Only complete volumes furnished prior to 1893. 


AMERICAN MACHINIST, 203 Broadway, New York. 


The Highest Award at the World’s Columbian Exposition 


Rivett Lathe 
FANEUIL WATCH TOOL CoO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO.,, Selling penis, 
Boston, Mass., and Chicago, Ill., U.S.A 





The most useful tool 
in any shop is the 











LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRIOES, 





AMERICAN WATCH TOOL CO, 











IMPROVED 


motion. 
It has Adjustable 











IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 





LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 


1-inch HENDEY SHAPER. 








This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 


Adjustment, fine and delicate. 


Table for planing Taper Work. 


The Table can be removed for fastening work to the Apron. 


It has a strong, graduated, swivel vise. 


Quick work, rapid changes, modern ideas. 


Schuchardt & Schutte, 59 Spandauerstrasse, 


Berlin. 


Chas. Churchill & Co., 
Finsbury, London. 


Eugen Soller, Basel, Switzerland. 


L’d, 21 Cross Street, 


Send for Circular, 


Buy the best. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 







fm 


Slow Speed, Medium Speed 
and High ve ee 


Simple, C°mpound, and Triple Expansion 
Engincs, High Pressure Boilers, 


t}] Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


Buckeye Engine Co. 









RETURN 
STEAM TRAPS, 
SPECIAL 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 





AUTOMATIC 


| STEAM PUMPS 


uA AND GOVERNOR COMBINED 


FOR PUMPING 





HOT CONDENSED WATER, 
VALVES. 


WESTON 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


35d & Walnat Streets, 
Philadel phia. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 

~ OR GASOLINE, 


' COMBINED 
“OTTO' GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
ther Gas Engine doing the same work. 


|M ACHINER y 
For Reducing and Pointing Wire. 


| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 


For Machines or Information address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Conn. 


























CATALOGUE OF OVER 300 
PAGES SENT ON AP- 


yxD ones” * aan 
LINE IN THE WORLD. 








mons weiste™"<TEAM ENGINES 
: 12 to 100 Horse Power 


Every Eugine » Adapted to He avys 
tested under Continuous Work 
full load. \ SUITARLE 








CHANDLER & TAYLOR CO. mis delivery mn 


ae inlay CONE CO. 


HANGING AND STANDING 





heeds in use trans. 
mitting from 1 to 50H. P. For 
information address, 


No. 85 WATER STREET: 
BOSTON, MASS. 


ENGINEERING COURSES 








neering, or who may desire to fit for the Engineer 
ing Courses of the college in one year 
CARDNER C. ANTHONY, 
TUFTS COLLEGE, MASS. 


DEAN 





THE PERKINS DRAW STROKE TRIMMER, 
Fea ml 


An Indispensable Too! 
for all ench Wood- 
workers. Latest and 
Best Design. I 
Prosecuted. Trial, nos 
orders, solicited « 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 











gy WATIS. CAMPBELL Co.\ © 


MANUFACTURERS NEWARK, N.d. "Ve [ae 
OF IMPROVED Be = 


® 2 ILS; STEAM ENGINES 
CoRLI Re, UD TL bee 3h Abs fi _ 
ahi [emecere Poants << ae SS 


COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
dena for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


an 5 N G | N § 


HIGiHi SPEED 
| WESTON ENCINE — *” 
ee POST, N. 
EPRESENTATIVES. 
Julian Sche wie Co. 126 Liberty St., N. Y. he ity. 
= Scranton Supply & Mac chinery Go., Sera nton,Pa, 
Hoffman-Russeil Co. 82 Lake St., Chicago, Il. 
H. M. Sciple & Co 




















WAY oo 





Ga 
(Tandem Compound.) 





HIGH PRESSURE BOILERS x = ek 


AND 


COMPLETE POWER PLANTS “= 





, 3d & Arch Sts Phila, (re 








Sis Sox pidge o- a, Ne ow ™ od ig 4 


AMES IRON WORKS, “3 [252252 
| 8 Oliv or Ber cy ston Ma 
(518 Arch Strec et Philadelphia Pa. 





rPOR 
SPECIAL STUDENTS. 
The Bromfield: Pearson Technical School, of Tufts | | 
College, offers €xceptional opportunities to students | | 
who wish to pursue a two-years course in Engi 









123 CHAMPLAIN ST. 
CLEVELAND. CAO. 
SEND FOR PRICE LIST NO. 4. 





‘Th 












aa Using any kind of water. 


HOPPES Lire-Steam Feed-Water Pursfer, 


— Guaranteed to Prevent Seale in Boilers. 


Hard Sheet Steel Troughs 
Easily Cleaned, 


Hoppes MANUFACTURING Co., 


Send for Catalogue D. SPRINGFIELD, OHIO, 





JUST ISSUED. 


“USES OF COMPRESSED AIR,” 


By 


ADDISON C. 


RAND. 


134 pages, 94 illustrations, principally from original photographs and drawings. 


This handy volume is the only comprehensive work upon the uses of Compressed Air; it is accurate, 
eadably written and beautifully printed upon heavy plate paper, Price, $1.00, p ostage paid. Order of 


the Pp vublishers, the Republic Press, 14 Lafayette P 
Sons, of N. Y. 
Co., Cine innati, Ohio; 


lace, N. Y. 
: Damreil, Upbam & Co. (The O.d Corner Book Store) , Boston, Mass. 
The American News Co., and any book-seller. 


The Van Nostrand Co. P. Putnam’s 
ake Clarke & 





yD RY STEAM. 


Simpson's Centrifugal 
Steam Separator. 






For Supplying Crean and Dry Steam 
to Engines, Dry Houses, ete, 


o engine 





(EYSTONE ENGINE i MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 





MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 lbs. and 


drills from 3 to 











ASA 2 inches diam- 
REAMER. ~. 
—— Runs with Steam 
Will work in any allies 
position. Compressed Air. 


“se 
Manufactured by 


“4 yg Us G-TIMOLAT, 


89 & 91'S. Fifth Ave., 
NEW YORK 


Send for Circular, 


MABE YOUR TOOLS WITH A STEEL STAMP. | Mary 








ORR & SEMBOWER, _ == 


VERTICAL, HORIZONTAL, MARINE 


— AND— 


By HOISTING ENGINES, ~ 


py 
o_ VERTICAL AND HORIZONTAL BuiLERS, 
; a WRITE FOR CATALOGUE AND PRICEs. 
116 Liberty St., NEW YORK. Factory at READING, PA. 
















42 S. Clinton St., CHICAGO. 


QLINK-BELT ENGINEERING CO. 
NGETOWA, PHLADELPA, Ph 


Elevators, esiciiiies: tila Fibre Graphite anon requiring no oil or 
other lubricant. 
Chicago-Link-Belt Machinery Co. 


ONOVER’ 


HANDSOME CATALOGUE ON 


SONDENSER 
THE CONOVER MF6.C0. 39 Cortianot ST.NY. 



































Power Transmitting Machinery, 


18th St. and Allegheny Ave., Philadelphia, Pa. 
New York Office, - 136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 
MINUTES. HAS A GRIP EQUAL TO A 


PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 





Estimates and Plans fur- 
nished for transmitting 
Power by 


Friction Clutch Couplings. § | 4) HORIZONTAL 


AND 
STEAM SIRENS, yp. VERTICAL 
seieceme SHAFTING. 


{7 Dey St., New York. = Also for Erecting same, 








AMERICAN 





MACHINIST 





Avaust 23, 1894 











TO OUR PATRONS. 


On Monday of this 
week, at the close of our 
usual annual vacation, 
work was resumed in all 
departments of our es- 
tablishment. 


BROWN & SHARPE MFG. CO. 
DARLING, BROWN & SHARPE. 
Providence, R. I., August 23, 1894. . 








tHE NILES TOOL WORKS ©0., onic?’ 






MACHINE oe 
=a CO) 

TOOLS, aE 
Correspondence Solicited. oe 












60-INCH PLANING MACHINE. 


BRANCHES: NEW YORK, CHICAGO, BOSTON, PHILADELPHIA, PITTSBURGH. 


= pre JENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out. Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO 


BEMENT, MILES & CO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 
STEAM and HYDRAULIC RIVETING MACHINES, 


Pp LA i E R S — 


SPIRAL-Geared, 
MANUFACTURED BY 


25 SIZES. 
The G. A. GRAY CO.. : 


477-483 Sveamore St., CINCINNATI, O. 
New Yorw« Store, 121 LIBERTY STREET. 











MARK 


JENKINS STANDARD PACK 
























Width of space 


as pitch line 














EBERHARDT’S ENTIRELY AUTOMATIC CEAR AND RACK CUTTERS, 
CUTS “GEAR AND RACK” TEETH LIKE THIS AND FINER. 


GOULD & EBERHARDT, N. J. R.R. Ave., Green and Bruen Sts., Newark, N. J. 








PRATT & WHITNEY CO., 
HARTFORD, CONN., U. S. A. 


Have reduced prices on the machines described below and now offer them at the 
following net prices, F. O. B , Hartford, for prompt payment, viz:— 

Pillar shaper 9 inch stroke, with Newell vise, pg net. 

sé “e 14 se “ce ce “ce se 3 " 
10 inch swing tool-maker’s engine lathe with attachments and tools, 4-foot bed, 
595; 5-foot bed, 3605. 
aie building a line of adjustable multi-spindle machines of sizes suitable for drilling 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimensions 
also machines and patented tools for rapidly finishing bicycle hubs from bars of steel; 
Ask for the ‘‘ Machinists’ Catalogue.” 
New York Warerooms: 136-138 LIBERTY STREET. 
western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 


THE BILLINGS & SPENCER COMPANY, 
HARTFORD, CONN. 


MANUFACTURERS OF 








Machinists’ Tools Pliers 
Hammers Wrenches 
Ratchet “Drills Taps 
Eye ‘Bolts Carbon Tongs 


Gauges Hand Vises 
QUALITY THE BEST 
DROP FORGINGS OF ALL DESCRIPTIONS. 
Chicago Office: 17 S. CANAL STREET, 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, BG . 
France—L. ROFHO, 58 Boulevarde Richard Lenoir, Paris. Russita—J. BLOCK, Moscow. 


WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


= TURRET ENGINE 


LATHES. 


oO 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 
















































Efficiency. Send ter 


E 


Special Pamphlet, 


1 YN z i 
a 2 Sk |The Ashraf, Manulaeturings 0, 
} ae = SOLE MANUFACTURERS OF 
(1) -— @ = UY) | The Tabor Steam Engine Indicator, 
7 —— 5 r - 7 9 Aart 
pone bh 5 OF ~ {Fitted with HOUGHTALING REDUCING MOTIO’, 
7. O , The most Com- 
ae — ; = — = plete, Compact, 
: is i eS : acd Reliable In 
mvomeent > 7. _ = i ro nll ep . 
f — ot iH indicatin thor 
aa: =e 5 gh slowapecdongire? 
5 rr) So = Ww instrument re- 
e < fy) Pe a ee ceived at “The 
. — ~ a = wc World’s Colum- 
=> z i yes bian Exposition "’ 
: = 7/7 ne zc = the 
= ~ & ¢ Highest Award 
(52 £ of for Excellence of 
D7 pA ro) Grade of Work- 
) 7 ~ — mansbip and Fin 
Zz J mee iS ish, Reliability and 
( I ) g fe) 
O mel 


oe ant Suen 11 Liberty St, New York, 


G 





UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


WYMAN® GORDON 


WORCESTER, MASS. 





J. M. ALLEN, Presipgnt 
WM. B. FRANKLIN, Vice-PresIpEnt. 


(——— ae 
“————_== DROP FORGINGS Saaees ALLEN, Sgconp Vice-PRESIDENT. 
— WOOD WORKERS’ VISES — J. B. Pierce, Secretary & TREASURER 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


TOOLS AT REDUCED 


In order to reduce our stock, we offer 16’, 18’, 21’ and 24” engine lathes, 16’, 22 
24” and 27’ planers, 10’, 12” and 15” speed lathes, 15’ and 20” turret lathes, at a good 
discount from former prices. 

We also have a few 16” and 18” second hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


cee __ iil 























PAT. DEC. 5, 188% 
PAT. DEC. 4, 1888 
PAT, AUG. 26, 1885 


—_—— 








Manufacturer 


pat MAA 


iia T ws § 





PAWTUCKET.R.I. __ 





